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ABSTRACT 
Background/Introduction 
While the burden of motor vehicle-related injury is recognised in both national and 
international literature, detailed analysis of the nature and extent of the problem in public 
health terms has been less comprehensive. In particular there has been limited accurate 
information available of the incidence of hospitalised injuries and the spectrum of injuries 
that are sustained by the various road user groups. This thesis aims to fill this gap and to 
describe the nature and extent of the car and motor cycle-related injury in the 
circumscribed area of Brisbane. The public health model of injury control is presented as 
a way to reduce the health hazard of road injury. 
Methods 
Four sources of data were used to cover the representation of car and motor cycle-related 
injuries in Queensland. These were the Queensland Trauma Registry (QTR), the 
Australian Transport and Safety Bureau, Queensland Transport and population statistics 
from the 1996 population census data of the Australian Bureau of Statistics. The major 
component of the study used QTR data which originally was collected on those patients 
admitted for greater than 24 hours from 9 hospitals in Brisbane for treatment of trauma. 
The variables covered in the analysis were the variables available in the original data 
collection, including the demographic variables, injury event variables, injury variables, 
emergency department clinical information and finally injury outcome variables. The 
analysis compound the road user categories car drivers, car passengers and motorbike 
riders and pillions. The methods employed were those of descriptive analytic method 
supported by tests of significance. Incidence rates and the risks of road crash injury to the 
population and the licence holders were also calculated, as well as relative risks for the 
user groups. 
Results 
In the Greater Brisbane region during 1998 there were 978 people hospitalised with car 
and motor cycle-related injuries. Young males were over represented in these cases. 
Motor cycle-related injuries constituted a disproportionately major component of the 
problem. Given the difference in exposure to motor cycles compared to cars, there was a 
seventy fold increased risk of injury for motor cyclists. The incidence rates for injury 
were 60.0 and 33.6 per 100 000 population for motor car and motor cycle users, 
respectively. Injury to the extremities was the most frequently occurring area of injury to 
both car occupants and motor cyclists, followed by injuries to the head and chest. The 
motor cyclist group suffered the least serious injuries, major injuries and severe head 
injuries being more frequent in the passenger group. 
Discussion/Conclusion 
This thesis provides an accurate estimation of the incidence of hospitalised car and motor 
cycle-related injury in Brisbane. The information facilitates planning and provision of 
emergency medical services and acute care of patients. Further exploration of strategies 
to prevent and more effectively manage motor vehicle-related injury in Australia needs to 
be made. Extrapolation of these findings may encourage such preventive activity in other 
countries (for example Thailand) where motor cycle use is proportionately much higher 
than in Brisbane. 
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CHAPTER ONE: INTRODUCTION 
1.1 Introduction 
Motorcycle and motorcar crashes are the subject of much public concern and, 
however measured, the impact of these crashes on the community is universally 
recognised as considerable. A major component of the harm that results from motor 
vehicle crashes is the loss of life and disability due to serious crash-related injury. 
The purpose of this thesis is to make a contribution to the knowledge of crash-related 
injury so as to facilitate a public health response to this problem. 
The first chapter provides the background context for the study described in the 
remainder of the thesis. It presents the conceptualisation of injury, and in particular, 
crash-related injury, in terms of the public health model of injury control. Similarities 
between this public health model and the alternative road safety model are stressed 
and the benefits of the public health approach are discussed. A consideration of the 
motor vehicle as a public health "exposure" is provided and followed by an overview 
of what we know of the public health burden caused due to this exposure. Identified 
gaps in knowledge relating to this public health burden provide a rationale for the 
listed aims and objectives for the study, details of which are reported in the 
subsequent chapters. While the thesis essentially concentrates on the problem as it 
exists in the Australian context, an attempt will be made throughout the discussion to 
consider the implications of the findings for future examination of crash-related injury 
in Thailand. 
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1.2 Injury as a public health problem 
Injury is defined as: 
un-intentional or intentional damage to the body resulting from acute 
exposure to thermal, mechanical, electrical, or chemical energy or from 
the absence of such essentials as heat or oxygen (National Committee for 
Injury Prevention and Control 1989:4). 
This aetiological definition of injury recognises damage to the human body due to the 
causal agent "energy". It clearly locates injury within the health domain. When 
described in this way, there is little that distinguishes injury from disease (Haddon 
1980; Langley 1988) and much of our understanding of health promotion and disease 
control becomes directly applicable to injury. 
While clearly a health problem, one further step needs to be demonstrated before 
injury can be considered o.public health problem. Last (1995) defines public health as 
one of the efforts organised by the society to protect, promote and restore the health of 
a population. Injury becomes of public health concern when it has a large effect on 
the health of a large number of people. With Murray and Lopez (1996) suggesting 
that injury is the second largest component of the global burden of disease there is no 
question injury must be acknowledged as a public health problem of major 
importance. 
The epidemiological model of injury control has developed from the work of Gordon 
(1949), Gibson (1961) and Haddon (1980) and is illustrated in Figure 1.1. 
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Figure 1.1 Schematic representation of the epidemiological model of injury 
The recognised contemporary process of injury prevention and control involves; 
identifying the problem, developing partnerships, adopting systems approaches, 
learning from and working with data, identifying interventions, evaluating these, 
designing programs for community intervention on the basis of these, implementing 
the program and evaluation and dissemination (National Committee for Injury 
Prevention and Control 1989). 
According to the public health model, interventions to minimise harm from injury are 
categorised as either primary, secondary or tertiary prevention. Primary prevention 
aims at reducing risk factors for injury, secondary prevention aims to reduce the 
duration of the acute injury phase and its severity by effective early management, and 
tertiary prevention aims to effectively rehabilitate the injury to minimise long term 
complications (National Committee for Injury Prevention and Control 1989). 
1.3 Is motor vehicle-related injury a road safety or a health issue? 
Historically, the Government contribution to road safety has been from the 
Departments of Transport and Main Roads rather than the Departments of Health. 
The key contributors to developments in road safety have not been from a health 
background and have not seen themselves as being involved in public health activity. 
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Largely, the road safety philosophy is to focus on crash prevention and the prevention 
of road fatalities. While analysis of data has been a strong feature of the Australian 
road safety model, lack of a health focus has led to little concentration on detailed 
data collection on the nature and extent of non-fatal injuries. A shift in the focus of 
transport-related injury prevention from "crash" to "injury" may facilitate 
improvements in health in the population as it relates to transport injury. 
Conceptualising transport related injury as a public health problem rather than simply 
an engineering or a government management issue opens several constructive avenues 
for possible injury prevention. The concepts of epidemiological causation, when 
applied to transport injury, enable the clarification of the web of causes responsible 
for injury. When the motor vehicle is understood as a public health "exposure" then 
the contribution of this "risk factor" can be mitigated by interventions aimed at 
minimising the contributary causes. Benefits can be achieved at the population health 
level by shifting the severity of injuries from the more severe to less severe. Benefits 
can also be achieved by improving secondary and tertiary prevention of these injuries. 
1.4 The motor vehicle as a public health "exposure" 
By definition, motor vehicle-related injury can only occur in the presence of this 
particular risk factor and the incidence of crash-related injury in a community is 
dependant upon the nature and extent of the population's exposure to motor vehicles. 
Motor vehicles are integral to the social structure of many communities throughout 
the world and the capacity of public health practitioners to influence a community's 
exposure to motor vehicles is mediated through these social variables. 
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1.4.1 International 
One of the countries in the world where motor vehicle-related injury is a major public 
health problem is Thailand. It is of interest of the author, who was an international 
student from that country, to extrapolate the findings in Brisbane to the context in 
Thailand. 
Throughout the western world, dependence on motor cars is high (Table 1.1) -
particularly in comparison to developed and developing Asian and Latin American 
countries (Kenworthy and Laube 1999). Cars are considered superior to other modes 
of transport in short distance travel in that they are comfortable, large enough to carry 
a family unit with luggage, convenient and offer savings in time and energy. Specific 
benefit lies in people being able to access travel whenever they need or desire it. This 
compares to public transportation, where the use of buses, ferries and trains is time-
tabled and waiting times and transits/transfers are time-consuming. 
Table 1.1: Vehicle ownership and kilometres driven in a range of cities 
throughout the world (1990) 
Cities Cars per 1 000 persons Private Passenger Vehicle 
Kilometres per Capita 
11 155 
6 571 
6 551 
4519 
1487 
1 848 
American 
Australian 
Canadian 
European 
Wealthy Asian 
Developing Asian 
604 
4 t i 
524 
392 
123 
102 
Source: Kenworthy and Laube (1999) 
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1.4.2 Thailand 
During 1987 - 1997 Thailand experienced a rapid economic growth, with an average 
annual growth rate of 8%. There were 26.5% increase in the number of vehicles each 
year during the period, from 4 641 068 in 1987 to 16 938 243 in 1997 (Ministry of 
Transport and Communication 1999). Between 1996 - 1997 alone, on average there 
were 123 912 new motor vehicles registered per month. By 31 December 1999, there 
were 2 123 590 motorcars and 13 244 961 motorcycles registered consecutively 
(Ministry of Transport and Communication 1999). 
The 1990 population census revealed a population of 54.5 million people in Thailand 
(National Statistics Office 1998). Proportionately, 22.9% of Thai people were owners 
of motor cycles and 3.6% were owners of motor cars. With such rapid escalation in 
the use of motor vehicles, road traffic crashes have become one of the major causes of 
deaths and injuries to the Thai people (Division of Health Statistics 1992). Because 
motor cycles were in widespread use, they are most commonly involved in crashes in 
most areas of the country (Division of Epidemiology 1997). 
1.4.3 Australia 
In Australia, approximately one in two people owns a car (2.05 and 1.97 persons per 
car in 1995 and 1998 respectively) (Australian Bureau of Stafistics 1999a, 1999b) and 
consequently, Australia among those countries in the world most reliant on private 
motor vehicle transportation. The rapid proliferation of motor vehicles since the early 
1900s has enabled people to overcome time and space and to travel at greater ease 
(Knott 2000). In a vast country like Australia, the motor car decreases the barrier of 
distance and isolation and is used extensively across all geographical areas. The 
distribution of kilometres travelled by geographical area for vehicles registered in 
Queensland is illustrated in figure 1.2. 
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Figurel.2: Area of Operation for vehicles registered, Queensland (1998) 
Source: Australian Bureau of Statistics (1999a), p. 17 
Almost half of all motor vehicle use relates to business activities, with the next 
greatest number of kilometres driven being due to personal travel. The distance 
travelled to and from work is also considerable and in many cases can be considered 
together with personal-related driving thus making this latter category the major 
reason for motor vehicle travel (Figure 1.3). 
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Figure 1.3: Business and Private Use of Vehicles, Queensland (1998) 
Source: Australian Bureau of Statistics (1999a), p. 19 
Drivers generally were equally males and females (Figure 1.4). The distance driven 
by women declines between the ages of 25 - 54 and those over 55 compared to males 
(Figure 1.4). Young females ( 1 5 - 2 4 years old) drive the longest distance compared 
to people of the other ages of both sexes (11 300 and 8 400 kilometres for females and 
males). Male 25-54 and 55+ year olds travel a longer distance than females of the 
same age group in 10 200 and 9 500 kilometres. This does not include the use of cars 
as passengers, however. Older men (aged over 55) make longer journeys than the 15 
- 24 year old males. Males 25 - 54 years of age travelled the greatest average number 
of kilometres per vehicle (Australian Bureau of Statistics 1999a). 
During 1998 in Queensland, 1 685 700 cars and 70 300 motor cycles were registered 
(Australian Bureau of Statistics 2000). Queenslanders have used their cars to travel 
for the total distance of 255 million kilometres and the motor cycles for the distance 
of 23.7 million kilometres in 1998(Australian Bureau of Statistics 1999a). 
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Figure 1.4: Average kilometres travelled per car by sex and age of driver 
Source: Australian Bureau of Statistics (1999a), p. 29 
1.5 The public health burden of motor vehicle-related injury 
It is a principle of public health that the delineation of the nature of a problem is a 
necessary first step in its ultimate management: 
detailed knowledge of the distribution of disease and disability in the 
community is essential for studying the causes of disease and trends in 
health service utilisation, for measuring needs and outcomes, and for 
plarming services (Coulter 1987:263). 
The public health impact of injury on a society must be considered both in terms of 
adverse health consequences and in terms of health care resources expended. An 
adequate description of the injury problem due to motor vehicle crashes documents 
the incidence and distribution of crash-related injury occurrence, the epidemiology of 
the outcomes of these injuries and the costs of treating these injuries. 
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1.5.1 International 
Throughout the world, road traffic accidents are a major (and frequently 
underestimated) public health problem (Zwi 1995). Injuries, which account for 5.1 
million deaths in 1990 (10% of global mortality), are acknowledged as often ignored 
as a major cause of death and may require innovative strategies to reduce their toll. 
Injuries accounted for 15.1% of the disability-adjusted life years (DALYs) worldwide 
and road traffic injuries were found to be one of the three leading causes of DALYs. 
Road traffic injury was ranked as one of the top ten causes of death, killing 222 000 
people in the developed and 777 000 people in the developing countries during 1990 
(Murray and Lopez 1996). 
La Vecchia et al (1994) analysed the motor vehicle accident death trends for 48 
countries (2 from North America, 10 from Latin America, 8 from Asia, 26 from 
Europe, Australia and New Zealand) over the period 1950 - 1990. They found that in 
most developed western and Asian countries, death rates increased until the late 
1960's or early 1970's. Thereafter the death rates declined to values often lower than 
those of the early 1950's, although the number of vehicles in circulation had 
substantially increased. The extent of the decline, in the two sexes and various age 
groups, were different in various countries. A number of countries, including Latin 
American countries, Australia and New Zealand and several southern and Eastern 
European countries were argued to have exceedingly high rates from motor vehicle 
accidents. Comprehensive interventions on road injury and deaths were 
recommended as a public health priority. 
Soderlund and Zwi (1995) studied a comparison of traffic-related deaths from 83 
countries for the year 1990. A strong negative relationship existed between economic 
development and exposure-related traffic-related death rates. Middle-income 
countries appeared to have, on average, the largest road-traffic mortality burden. 
Many industrialised countries appeared to have introduced interventions to reduce the 
incidence of road traffic injury and improve the survival of injured people. There 
remains a major public health challenge to utilise the experience from the 
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industrialised countries to avoid the predicted increase in traffic-related deaths in less 
developed countries over the next 20 years. 
1.5.2 Thailand 
Of all etiologies, injuries are ranlced among the first three leading causes of death in 
Thailand. Road traffic injuries are the cause of the majority of injury morbidity and 
mortality (Division of Health Stafistics 1992; Division of Epidemiology 1997, 
Thailand). In 1996, 29.3 per 100 000 people died as a result of traffic crashes 
(Ousvapoom 1999). Road traffic injuries are clearly one of the leading causes of death 
among young people in Thailand (Manciaux and Romer 1986; Taket 1986; WHO 
1984, 1989; Smith and Barss 1991). During 1995 - 1998, yearly losses of AU$24.34 
million were estimated to have resulted from traffic injuries within the capital city of 
Thailand, Bangkok alone (Ousvapoom 1999). 
Smutharaks et al (1997) conducted an analysis on the burden of diseases in Thailand 
for 1987 - 1993 and linked their findings to Murray and Lopez's report, the Global 
Burden of Disease. Smutharaks et al suggested that Thailand is overwhelmed by the 
burden from injuries and that living with a disability contributed more to the burden 
than premature death. They concluded that injury control and management has been a 
failure. 
1.5.3 Australia 
In Australia, injuries are recognised as being a significant source of preventable 
illness, disability and death in Australia, and are acknowledged to place a heavy 
demand on health services (Australian Bureau of Statistics 1995). 
Deaths 
During 1998, there were 1 392 motor car and motor cycle deaths in Australia 
(Australian Transport Safety Bureau 2000) and 221 motor car and motor cycle deaths 
in Queensland (Queensland Transport 1999). The death rates relative to both 
population and vehicle registration have declined significantly since 1968. Since that 
year the death rate based on populafion has fallen over 80%. Approximately 8.1 
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persons per 100 000 populafion died on Queensland roads in 1998 in contrast to 27.3 
in 1968. Further, in Queensland there were 1.2 road deaths per 10 000 registered 
vehicles in 1998 in contrast to 7.7 in 1968 (Figure 1.5). 
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Figure 1.5 Fatality rates per head of population and vehicles registered in 
Queensland 1968 -1998 
Source: Queensland Transport (1999) 
Morbidity 
In Queensland in 1998 a total of 25 541 cars were involved in crashes as were 1212 
motor cycles. Of all road crash casualties in 1998, 31% were either killed or admitted 
to hospital. The number of hospitalisations due to road crashes declined between 
1980 and 1991, while the Queensland populafion increased each year. However, road 
hospitalisation rates did not decrease, with casualty rates during 1994 - 1998 being 
higher than those of 1993. (Queensland Transport 1999). 
While data on deaths from transport-related injury are readily available and complete, 
less information exists regarding the nature and extent of morbidity arising from 
transport-related injury. Estimates based on administrative data suggested that 
transport-related injury to Australian males in 1997 accounted for 40 305 000 
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Disability-Adjusted Life Years (DALYS) with female injury resulfing in 14 312 000 
DALYs (Australian Insfitute of Health and Welfare 1998). 
Available Queensland data clearly indicates that hospitalised transport-related injuries 
are considerable in number and further that the incidence of these injuries may be 
increasing. In 1993, 4 052 road users were admitted to hospital and 4 330 road users 
were admitted in 1998. The admissions in 1998 included 1 963 drivers, 1 160 
passengers and 578 motor cyclists (Queensland Transport 1999). 
While the frequency and distribution data concerning hospitalised injury is sparse, the 
existing estimates need to be considered with caution. Several authors have described 
considerable inaccuracy in estimates based on current hospitalisation data (Smith et al 
1991). Estimates of the numbers of hospitalised injuries in Queensland which are 
derived from transport data are of uncertain accuracy due to the lack of any link 
between the police accident forms and actual hospital information. It is also not 
possible to correct, to any great extent, estimates of hospitalised incidence of injury 
using hospital separation data, as these files are episode rather than incidence based. 
Further, the nature of injury sustained, and the severity of these injuries is not 
sufficiently coded in the hospital discharge data to allow comparisons of the types of 
injuries sustained between the various types of road users. 
Costs 
The health system costs for road traffic injury in 1993 - 1994 were estimated to be 
AU$ 370 million (Australian Institute of Health and Welfare 1999). 
Distribution by road user type 
Available data of deaths from transport related injury suggests that there is a 
disproportionate number of these deaths which are due to motor cycle crashes - yet 
the majority of the literature describes injuries relating to motor car crashes. 
During 1998, 742 Australian drivers, 469 passengers and 181 motor cyclists lost their 
lives as a result of traffic-related injury (Australian Transport Safety Bureau 1999). 
The Queensland toll was 121 for drivers, 75 for passengers and 25 for motor cyclists 
respectively (Queensland Transport 1999). 
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1.6 Gaps in the literature 
While considerable information is known about deaths from motor vehicle injury in 
Australia, little is known about the details of these injuries which resulted in 
hospitalisation and long term disability. There are no published reports in the 
literature that cover a complete epidemiological presentation of the nature and extent 
of serious non-fatal injury. 
1.7 Scope of the thesis, rationale and potential public health benefits 
Uncertainly about the frequency and distribution of hospitalised injuries and the 
details of the injuries sustained is hampering efforts to redress the problem. Greater 
emphasis needs to be placed on setting up systems for allowing quality data about 
hospitalised injuries. Further, these systems need to enable population-based 
estimates to be derived. 
Also of clear public health benefit would be research which delineates sufficient 
details of the motor vehicle-related injury burden linked to car and motor cycles in 
order to inform fiirther research into prevention of motor vehicle injuries. This 
project will capitalise on the rigorous incidence-based detail provide by a new data 
source in Queensland (ie the Queensland Trauma Registry) by combining this data 
with that from Queensland Transport and the Australian Transport and Safety Bureau 
to conduct a secondary analysis to shed further light on the nature and extent of 
transport-related hospitalised injury among adults in the Greater Brisbane Region 
during 1998. 
The response to a public health issue initially requires a formal delineation of the 
nature and extent of the problem. This dissertation will provide that information and 
provide a secondary analysis of the data to facilitate a public health interpretation and 
the formation of public health recommendations for the minimisation of this injury-
related harm. 
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1.8 Dissertation aims and objectives 
1.8.1 Aims: 
1. To, by systematically reviewing the literature, collate and describe the current 
knowledge of the burden of car and motor cycle-related injury in Australia in 
terms of deaths and hospitalisations - and to compare this data with illustrative 
information from Thailand 
2. To, by conducting secondary analyses of existing data, document the public health 
burden of car and motor cycle related, serious injuries in a circumscribed 
population of adults over fifteen years of age in the Greater Brisbane Region 
1.8.2 Objectives: 
la. Conduct a comprehensive, unbiased search of the literature to identify 
population-based data on deaths and hospitalisations from car and motor cycle-related 
injury in Australia 
lb. To extract and report relevant information from the identified papers with 
appropriate comment on methodology of original studies. 
Ic. To synthesise and summarise the results into an informative account of the 
nature and extent of the problem with particular emphasis on revealing gaps in the 
literature 
2a. To describe the frequency and distribution of transport-related, hospitalised 
injuries in adults in Brisbane during 1998 by injury event, time, person, place and by 
nature and extent of injury. 
2b. To compare the distributions in injury event and injury factors between motor 
car and motor cycle crashes. 
2c. To, on the basis of the above comparison, draw conclusions about the 
opportunities for the development of fiirther strategies to reduce the burden of 
transport (and in particular motor cycle-) related injury in Australia, and to consider 
the implication of these findings for the reduction of crash-related injury in Thailand. 
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2 CHAPTER TWO: LITERATURE REVIEW 
2.1 Introduction 
This literature review contains two parts. The first is a presentation of the published 
information on Queensland and Australian transport-related deaths for 1998. The 
second component of the literature review is a systematic review of the peer-reviewed 
literature, of Australian population-based studies describing the frequency and 
distribution of fatal and hospitalised motor vehicle-related injury. Particular emphasis 
in this second section is on studies which provide considerable detail of the 
anatomical and physiological description of the injuries involved. 
2.2 Methods 
2.2.1 Data sources: 
Part One: Death data from published national reports. 
Information documenting the transport-related deaths in 1998 was sourced from 
Queensland Transport (QT) and the Australian Transport Safety Bureau (ATSB). The 
publications used are Queensland Transport's annual report "Road Traffic Crashes in 
Queensland 1998" released in 1999 and the ATSB bulletin "Overview of the 
Australian Road Toll for 1999" released in 2000. 
Part Two: Systematic review of the peer-reviewed health literature. 
For the second part of the literature review, (ie the systematic review of studies of 
fatal and hospitalised injury), an inifial search of the medical literature was made 
using Medline for the years 1966 - 2000. The references of all retrieved studies were 
also searched. Non-peer reviewed and unpublished studies were not identified for the 
review. Justification for restricting the initial search to the medical literature is that 
this thesis represents a specific attempt to consider transport injury from the health 
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perspective. Thus it was considered important to identify papers which were looking 
at the public health component of the problem and had high quality data on the 
anatomic and physiological nature of the injuries sustained. The search headings used 
were the headings that were listed in Medline relating to the topic under 
consideration. Bias in selecfion was minimised because the selection process of 
papers strictly followed the inclusion and exclusion criteria initially established. The 
search process ensured that the search was set out to exclude the literature that was 
identified in the exclusion criteria. After results were achieved, papers that did not fit 
in the inclusion criteria were rejected. 
Search Strategy 
Part One: Death data from published national reports. 
The search for the relevant data involved a process of identification of the sources and 
the detailed examination of information to achieve the relevant charts and tables. 
Part Two: Systematic review of the peer-reviewed health literature. 
A sensitive search was conducted using the on-line Medline search capacity. As it 
was clear that few articles have been written in the health literature about 
epidemiology of crash-related injury and also that many of these were not framed in 
the usual epidemiological terminology, it was felt that using broad terms in an initial 
search followed by review of abstracts was the most comprehensive approach. 
With limits restricting retrieved articles to journal articles written in English about 
human subjects, the following search terms were employed. 
'Australia' and 'Epidemiology and Statistics' 
'Australia' and 'Wounds and Injuries' 
'Australia' and 'Accidents-Traffic' 
'Australia' and 'Motor-Vehicles' 
'Australia' and 'Motorcycles' 
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Subsequent abstracts were then scanned and either accepted or rejected on the basis of 
whether or not they complied with the following inclusion and exclusion criteria. 
2.2.2 Inclusion/exclusion criteria 
Part One: Death data from published national reports. 
Inclusion and exclusion criteria were not applicable to the hand search of the sources 
of documents used to obtain data on deaths from relevant tables. 
Part Two: Systematic review of the peer-reviewed health literature. 
Inclusion criteria: 
The inclusion criteria included the report of primary data collection, the risk of injury 
(incidence), the nature and extent of injury due to motor cycles and motor cars, further 
more they needed to be population-based or pseudo population-based studies. 
Exclusion Criteria: 
The exclusion criteria included those studies that evaluated interventions, surgical or 
single-injury reports, non-English publications and studies that considered deaths only 
and not inclusion of non-fatal injury. 
2.2.3 Quality assessment 
Part One: Death data from published national reports. 
The data sources were assumed to be of high quality as they were national providers 
of statistical data. Data quality is not an issue in this regard. 
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Part Two: Systematic review of the peer-reviewed health literature. 
In order to assess the quality of each study identified, a protocol for scoring studies 
was developed. Quality was assessed on three variables: study design, sampling 
process and measurement of outcome variable. 
2.2.4 Data extraction 
Part One: Death data from published National Reports 
For both sources, the road toll in 1998 by road user types (driver, passenger, motor 
cyclist) was extracted. 
Part Two: Systematic review of the peer-reviewed health literature. 
The data extraction was systematic and complete. A framework of data extraction 
was established and has been followed throughout the entire data extraction process. 
2.3 Results 
2.3.1 Retrieval numbers from search 
Part One: Death data from published national reports. 
From QT, the death figures referred to were presented in Table 2.4: Fatalities by road 
user type Queensland 1993 - 1998 page 11. From the ATSB, the data used was from 
Table 2: Australian road fatalities, by road user group, 1998 and 1999, page 2. 
Part Two: Systematic review of the peer-reviewed health literature. 
The numbers of titles retrieved for each of the search terms is listed in Table 2.1. The 
combination of the relevant terms identified 152 abstracts which may have been 
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relevant to the research question. 113 of these were rejected after reading the 
abstracts and the remaining 39 articles were traced and read in full. Applying the 
same inclusion and exclusion criteria at this point resulted in a fiirther 12 being 
rejected leaving 17 for the final review. 
Table 2.1: papers retrieved for each search term 
#1 
#2 
#3 
#4 
#5 
#6 
#7 
Search term 
Australia* 
Motor vehicles/all subheadings 
Motor cycles/all subheadings 
Accidents-Traffic/all subheadings 
Explode Wounds and injuries/all subheadings 
Epidemiol* 
(#2 or #3 or #4) and #1 and #5 and #6 
Number 
retrieved 
150,668 
142 
553 
17,057 
344,365 
518,722 
152 
The asterisks (*) that were placed in the search terms indicated the inclusion of the 
suffixes that were carried in the search terms. Those rejected were because they did 
not fulfil the inclusion criteria. The remaining papers were to be reviewed. 
2.3.2 Results 
Part One: Death data from published national reports. 
Table 2.2: Death toll in Queensland and Australia by user group in 1998. 
Driver Passenger Motor Cyclist 
Queensland 121 75 25 
Australia 742 469 181 
Part Two: Systematic review of the peer-reviewed health literature. 
The summary table of the peer-reviewed health literature is as follow (Table 2.2). 
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Jamieson (1966) presented a report on a population-based study of road crash patients 
admitted to 5 Brisbane hospitals between 1962 - 1963 conducted by the 
Neurosurgical Unit of the Brisbane Hospital. The total number of participants was 1 
000, including 267 drivers, 257 passengers, 119 motor cyclists and 357 other road 
users. The mortality rate was 15.0% for drivers, 12.5% for passengers and 15.3% for 
motor cyclists. Three-quarters of the participants were males and 46.4%) of them were 
1 5 - 2 4 year olds. The proportion of females as car and pillion passengers were 
50.2%) and 35.7%), respectively. Accidents happened mostly in the afternoon and 
during the night and during weekends including Fridays. Major head injury occurred 
in 305 victims, of whom 32% died. Major head injury alone, without other associated 
major injury, was suffered by 122 patients, of whom 26 (21.3%o) died. Major chest 
injury occurred in 209 patients. Major chest injury alone, without other major injury, 
was found in 66 patients, of whom 6 (9.1%) died. Major injury to the abdomen or 
pelvis occurred in 185 patients. Of the 63 patients with isolated abdominal or pelvic 
injuries, 4 (6.3%)) died. Major injury to one or more limbs occurred in 409 patients. 
Limb injury alone was present in 251 patients, of whom only 2 died. A total of 530 
limbs received major injuries. Major injury to the spine occurred in 66 patients 
Tonge et al (1972) analysed the patterns of injuries in Brisbane from the road death 
data obtained from coroners and the police. There were 908 cases (672 males, 236 
females) of whom 453 were car occupants, 41 motor cyclists and 314 other road users 
included in the study. The results from this analysis were compared with a previously 
published report of a traffic death study conducted over 1935 - 1963 in Brisbane. In 
Tonge's study, males were involved in 74%) of all deaths, including 90% of car 
drivers and 97%o of motor cyclists. The distribution of the car occupants and the 
motor cyclists aged 15 and over was as follows: 
Table 2.4 Distribution of car occupants and motor cyclists aged 15 and over 
Age groups Drivers Passengers Motor Cyclists 
__ _ 
10 3 
17 2 
10 2 
16 4 
27 -
Total 256 178 4] 
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15-24 
25-34 
35-44 
45-54 
55-64 
65+ 
102 
48 
29 
34 
24 
19 
Superficial, but severe, head injuries were present in 81.2%) of all fatalities. Fractures 
of the skull occurred in 48.5% of the total casualties, in 73.1%) of motor cyclists, 
47.4% of passengers and in 39.9%) of the drivers. Chest injuries occurred in 53.1%, 
48.2%o and 46.3%o of the drivers, passengers and motor cyclists respectively. 
Abdominal injuries occurred in 32.0%, 28.4%) and 24.4%) of drivers, passengers and 
motor cyclists, respectively. Injuries to the neck, spine and pelvis occurred to 10.9%) 
of drivers, 16.7%o of passengers and 12.1% of motor cyclists. Limb fractures occurred 
to 14.4%) of drivers, 16.2% of passengers and 14.6%) of motor cyclists. 
Tonge et al (1972) analysed the number of significant injuries per victim for the total 
series (1935 - 1968). The multiplicity of the number of injuries per victim declined. 
There was an average of 5.5 injuries for drivers, 5.4 for passengers and 5.1 for motor 
cyclists. Between 1935 - 1968, there was a significant decrease in head injuries 
relative to all other injuries (p < 0.01), and a significant increase in abdominal injuries 
relative to limb and spinal injuries (p < 0.01). Among drivers, there was a significant 
increase in abdominal injuries relative to limb and spinal injuries (p < 0.05). There 
was a highly significant decrease in the incidence of head injuries in passengers (p < 
0.001). Limb injuries in motor cyclists showed a significant decrease relative to 
spinal injuries (p < 0.001). Head, chest and abdomen injuries were most associated 
with mortality for car occupants whereas head, chest, limb or abdomen injuries were 
involved in motor cyclist fatalities. The authors concluded that whereas head injuries 
used to play a major role in causing death, other injuries were becoming more severe 
and the likelihood in the result of death from them has increased. 
Jamieson and Kelly (1974) examined the traffic injury situation in Brisbane over the 
period 1962 - 1973 by analysing 3 studies that involved road crash morbidity in 
Brisbane. A total of 1 515 cases of different road user categories were included in the 
study. The incidence of traffic injury warranting hospital admission or causing death 
rose greatly over the period. The incidence more than doubled across car occupants 
and motor cyclists from the average monthly incidence of 16.7 for drivers during 
1962-63 to 42.5 during 1971 and for motor cyclists from 9.4 in 1962-63 to 32.5 
during 1972-73. Approximately 142 persons died overall as a resuh of traffic injury 
in Brisbane in 1962; in 1972, 196 persons died. The total number of deaths rose by 
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38% while the annual rate of hospital admission or death more than doubled. 
Considering minor injuries only, there were no changes in the proportion of minor 
injury cases. Considering major injuries only, the proportion of major injuries 
declined from 1.86 per victim to 1.44 per victim. The multiplicity of injuries also 
declined. The mortality rate also declined significantly from 18.8% to 14.6%o. The 
average age of patients declined and there was an increase in the proportion of 
females being injured. 
Harris (1992) analysed the data from the Western Australian Health Department's 
Hospital Morbidity System and examined the trends in the accident types, deaths and 
casualties. Motor vehicle accidents resulted in over 3 000 hospital discharges in 
Western Australia in 1987. The discharges declined since the late 1960s. The highest 
rate of hospitalisation during the late 1960s was for those aged between 15 and 19 
years. The hospitalisation rate of this group declined by 50%) between 1968 and 1987. 
In 1987, road crash patients occupied over 26 000 hospital bed days at an average 
bed-day cost of over $400. 
Hendrie et al (1994) studied the hospital costs for road crash patients in 1988 using 
the hospital discharge data from the Health Department of Western Australia. The 
hospital costs of road crash casualties were assigned into a casemix classification 
model to group hospital discharge diagnoses into diagnostic related groups (DRG) and 
into a cost model to compute the inpatient costs for each DRG. This casemix costing 
approach ascribes hospital costs directly to road crash casualties who were admitted to 
hospitals on the basis of the DRG into which they are assigned. For each road crash 
casualty, the cost of hospital inpatient care was estimated by multiplying the length of 
stay in hospital by the appropriate bed-day cost for 1988 - 1989, based on DRG and 
hospital. Several factors affecting the hospital costs, such as type of hospital, body 
region of injury, injury severity, age, sex, road user type and number of injuries were 
examined. There were 4111 road crash casualties admitted to hospitals in 1988. The 
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hospital inpatient costs attributed to road crashes in Western Australia were estimated 
at $13.9 million. The mean hospital inpatient cost was $ 3 373 per casualty. The 
average duration of stay was 7.7 days and the average bed-day cost was $ 438. 
Hill et al (1996) conducted a 3-year (July 1991 - June 1994) population-based study 
of car occupants and pedestrians older than 15 years sustaining major injury (ISS > 
15). The study area was an inner region of Sydney consisting of 88 square kilometres 
populated by 338 500 residents. The study population included patients admitted to 
the Royal Prince Alfred Hospital, a Level 1 Trauma Centre. The age distribution of 
the car occupants and pedestrians was found to be significantly different (p<0.0001). 
The car occupants were a younger population (median 26 years old, range 16 - 73) 
than that of the pedestrians (median 56 years; range 18 - 89). The male to female 
ratio was 3:2 for the car occupants and 5:1 for the pedestrians (x = 7.44, p = 0.006). 
The median Injury Severity Score (ISS) was 32 for the 65 car occupants and 34 for 
the 101 pedestrians in the study. Significant differences in the injury spectrum were 
found between the two groups. The car occupants had a significantly higher 
frequency of serious injury (Abbreviated Injury Severity Score > 3) to the abdomen [n 
= 46 (30%), n=24 (24%o), p = 0.003]. A greater proportion of pedestrians had serious 
injury to the brain [n = 49 (32%), n = 71 (72%o), p = 0.004] and chest [n = 68 (44%o), n 
= 60 (61%), p = 0.034)]. Seventy-one (43%o) of the 166 study population died. The 
death rate between the two groups was not significantly different (x = 0.81, p = 0.37). 
Place of death was significantly different {% = 7.96, p = 0.005) between the two 
groups and related to age and to the road user group. The car occupant deaths 
occurred most in the youngest group (16 - 25 years) and were mostly prehospital 
deaths (n = 25). The deaths of pedestrians occurred more commonly among elderly 
people who died in the hospital. 
Papadimitriou (1994) conducted a retrospective study on deaths to analyse the 
occurrence of preventable deaths. The variables studied were: timing, place and cause 
of death, the injury severity and the pre-hospital phase of care. The analysis was 
conducted on 82 deaths that occurred in a hospital district in the north-west of New 
South Wales. The majority of these deaths (94%)) were related to road accidents: 72 
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(88%o) of the deaths were motor vehicle occupants and 5 (6%o) were motorcyclists. 
Sixty-five (79%o) people were dead at the scene, 9 (11%)) died en-route and 8 (10%o) 
reached hospital alive. A Trauma Revised Injury Severity Score (TRISS) analysis 
was performed on 51 of these deaths, and 4 of 51 (8%o) of these had a greater than 
50%) probability of survival. Of the victims that had inevitable deaths according to the 
TRISS, 5 of 47 (11%)) could have survive if prehospital care had arrived sooner. The 
death toll could have been reduced if improved access to care was available. 
In January - May 1970 Hossack (1972) conducted an autopsy examination on 500 car 
occupants to derive a pattern of road injuries which resulted in death in Victoria. The 
cases consisted of 300 drivers and 200 passengers. Head and chest injuries were the 
main cause of death in 65% of drivers and passengers. The author acknowledges the 
significance of seatbelt use that may help reduce the occurrence of these fatal injuries. 
The drivers, 92%o were males and the passengers 56% were males. 23%) of the people 
died as a direct result of head injury and 27%o of deaths were entirely the result of 
crushed chest injuries. Death from a combination of both head and chest injuries 
occurred in 15%o of the cases, without any other associated serious injury contributing 
to death. 
Nelson (1977) studied the hospital and the coroners' data on injury patterns in road 
crash injuries in Victoria during July 1971 - June 1973. A total of 34 378 cases of 
those who were hospitalised for road crash-related injury in Victoria were analysed 
including 19 589 patients attended by ambulance officers and 1 699 whose deaths 
were investigated by coroners. The data was provided in a standard format by 
ambulance officers throughout the State, by doctors in major metropolitan and 
country hospitals, and by coroners after performance of post-mortem examinations in 
fatal cases. For the car occupants, minor injuries to the head and neck were most 
commonly found (41.4%)), followed by injuries to the lower extremities (28%)) and to 
the upper extremities (22%o). Major injuries comprised the same proportions of lower 
extremities (3.6%)) and head and neck injuries (3.1%)), followed by upper extremities 
injuries (2.2%o). Fatal injuries were mostly due to the head and neck (2.9%o), chest 
(1.9%o) and abdominal injuries (l.l%o). 
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King (1979) conducted a retrospective analysis from the hospital records of 102 motor 
cyclist patients who attended a hospital (Goulbum Valley Base Hospital) in Victoria 
in 1975 - 1976. In 1974, motor cyclist patients represented 20%o of road injury 
patients but increased to 31%) in 1975. The average admission was 20 days in 1975 
and 12.5 days in 1976. The longest length of stay in 1975 was 150 days and in 1976 
was 114 days. Patients who suffered severe leg injuries remained in hospital 
generally for 3 months. 70%) of the patients were 1 7 - 2 3 years old. 92 patients were 
males and 10 were females, of whom 4 were pillion passengers. Most of the injuries 
involved lower limb injuries (56%)), followed by upper limb injuries (22%o) and head 
injuries (13%o). 31%) were major injuries of those cases that sustained head injuries. 
Leg injuries were very common, often severe and potentially could result in chronic 
disability. Footwear commonly worn, such as thongs, was noted as inadequate. 
Minor injuries were easily overlooked and the severity of some major injuries can be 
underestimated at the initial assessment. 
Trinca and Dooley (1979) analysed the pattern of injuries sustained by motor cyclists 
using the clinical profiles from 4 hospitals in Victoria for the years 1974 - 1975 and 
the fatality data reported by the Joint Consultative Committee on road mortality in 
Victoria. Methodologies applied were a) the analysis of injury pattern from clinical 
records and radiographs of 212 patients b) examination of pattern of injury for 100 
death cases, and c) personal interviews with 90 patients regarding safety issues. 
Amongst the 100 deaths, 58%) had head injuries. Most of the people died of either 
serious head injury or serious torso injury, 18 deaths had upper limb fractures and 37 
had lower limb fractures. Of the survivors, on the other hand, only 12.5%) suffered 
face or head injuries and only 9%o had upper and lower torso injuries. 73%) had 
serious lower extremity injuries. 
The frequency of injuries for each of the body regions was as follows: 
Head, face and neck - 30 people out of 212 received injuries to the head, face and 
neck, 27 males and 3 females. 11 of these people sustained degrees of brain injury. 
Thorax (upper torso) - 11 patients sustained serious chest injuries, 7 having serious 
internal damage. 7 of the 11 patients had injuries to other regions including spinal 
injury, 1 fracture of the upper limb, 2 lower limb fractures and 3 head injuries. 
Abdomen and pelvis (lower torso) - Only 8 patients sustained abdominal and pelvic 
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injury. Lower extremities - High incidence was found to the lower extremities 
(154/212 (73%))), particularly the lower leg and foot, however usually affecting only 
one leg. Upper extremities - There were 47 patients (22%o) who sustained injuries to 
the upper extremities. Personal interviews were carried out to find out about the 
safety of motor cyclists. 
McDermott and Klug (1985) performed a retrospective analysis on the injury pattern 
of 512 pedal and 667 motor cyclists using the medical record data between 1977 -
1980 from 4 teaching hospitals in Melbourne. Details of the injuries were coded 
using the Abbreviated Injury Scale (AIS) which classified injury severity according to 
body region. Results showed that the fatality rate for motor cyclists was 1.4%o. Of all 
motor cyclist casualties, 0.8%) died from head injury alone and further 0.5%) of motor 
cyclist casualties died from multiple injuries including head injury. Head injuries 
occurred to 26.1%o of motor cyclist casualties and severe head injuries occurred in 
3.8%). Injuries to the vault of skull occurred in 1.2%) and severe skull vault injuries 
occurred in 0.2%o of the motor cyclists. More frequently occurring injuries were to the 
abdominal and pelvic cavities and to the extremities/pelvic girdle. Cerebral/cerebellar 
injury occurred in 0.7%o of motor cyclist casualties. Of the 428 motor cyclist 
casualties who were involved in collisions with another vehicle, a vault of skull injury 
occurred in 0.7%), however a serious vault of skull was absent. Cerebral/cerebellar 
injury occurred in 0.7% of motor cyclist casualties. The motor cyclists sustained 
more frequent and severe injuries to the extremities and pelvic girdle. There were 239 
motor cyclist casualties in accidents not involving another vehicle. Abdominal injury 
was more commonly found in this group. 
Watt and Ozanne-Smith (1994) described the epidemiology of non-fatal injuries 
sustained by the 15 - 24 years population requiring hospitalisation in Victoria. A 
retrospective epidemiological study (July 1986 - June 1991) was conducted analysing 
the following variables: external cause, age, sex, principal diagnosis and length of 
hospital stay. Injuries occurred to the 15 - 24 year olds at the rate of 1609 per 100 
000 population. The transport injury was the largest cause of hospitalisation. The 20 
- 24 years group sustained more road injury than the 15 - 19 years group (383 and 
307 per 100 000 population) (n = 6 426 and 5 564). Comparing motor vehicle and 
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non-motor vehicle accidents, the motor vehicle accidents that took place outside the 
public roads, including the recreational off-road vehicles shows that the 20 - 24 years 
were injured more than 1 5 - 1 9 years (52 and 33 per 100 000 population) (n = 946 
and 557). The other transport not involving a motor vehicle (pedestrian, bicycle, 
motor cycle and watercraft) caused injuries more to the 15 - 19 years than to the 20 -
24 years (110 and 54 per 100 000 population) (n = 1992 and 904). The total rate of 
admission for transport injuries among the 15 - 19 years between July 1986 - June 
1991 were 469 per 100 000 population (n = 8 502). For the 20 - 24 and the 15 - 24 
years, the total admission rate for transport injuries was 470 (n = 7 887) and 469 (n = 
16 389) per 100 000. 
Cameron (1995) conducted a prospective study on the pattern of the major injury in 
Victoria. Of the 1 076 patients (ISS>15) 957 resulted from blunt trauma, 68 from 
penetrating trauma and 51 from bums. Most serious blunt injuries occurred from 
transport-related events (n = 652). The blunt trauma of serious head, thoracic and 
limb injuries were most frequently found. Head injury was the most common cause 
of injury in major trauma patients, mostly caused by motor vehicle accidents. Head 
injury was also more commonly presented in pedal cycle, pedestrian and motorcycle 
injuries. The low frequency of the major abdominal trauma presented implications for 
surgical training and resource allocation. 
Day and Sherrard (1996) identified the major causes of death from injury in the 25 -
64 years population. Using the Victorian Coroner's database of deaths from injury 
from 1989 - 1990 and 1991 - 1992, the transport injury was the second largest cause 
of death (30.2%)). Of all the deaths from injury, 2 612 were from the 25 - 64 year 
group, representing 54.2%o of the injury deaths for all ages. Nearly two-thirds 
(64.8%o) of all deaths occurred in those in the first half of the age range (to age 44). 
Three-quarters (75.4%o) of the deaths were males. The difference can be attributed to 
the fact that males are more involved in bicycle and motor cycle activities, whereas 
females are more likely to drive and be a passenger. The location of death showed 
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that one third (32%)) of the deaths occurred in the road transport area. Among the 
deaths that occurred in the transport area, 963 (87%o) occurred on a public road. 
Cooper et al (1998) evaluated the emergency and the clinical management of all road 
traffic deaths which occurred after the arrival of the ambulance services. 
Organizational and clinical errors were identified. Between July 1992 - June 1994, 
257 eligible deaths were identified from the reports of the Consultafive Committee on 
Road Traffic Fatalities in Victoria and the Committee reports data. The management 
of patients with major trauma at the Level 1 trauma centre was compared with that of 
the other hospital group. The mean (SD) overall duration of hospital stay was 6.0 
+ 11.3 days. 187 (73%o) of the pafients were men. The mean age was 42 + 26 years 
for men and 53 + 25 years for women. The mean age for both sexes was 45 + 26 
years. Ninety-six patients (37%)) were drivers, 52 (20%o) were passengers, 20 
patients (8%)) were motor cycle riders/pillion passengers, 10 pafients (4%)) were 
bicyclists and 79 patients (31%o) were pedestrians. The median (inter quartile range). 
Injury Severity Score for all of the patients was 34 (17). Thirteen of the 257 deaths 
(5%) had an ISS of less than 15, 15 deaths (18%)) had an ISS of 16 - 25, 108 deaths 
(43%) had an ISS of 26 - 40 and 91 deaths (35%) had an ISS that exceeded 40. 
The specific problems in the management of the road trauma patients, including those 
problems that contributed to death, were identified. The criteria for judgement of 
appropriate management were those described in the Early Management of Severe 
Trauma course manual of the National Trauma Committee, Royal Australasian 
College of Surgeons. Fewer problems contributing to death and fewer preventable 
and potentially preventable deaths were found in the Level I trauma centre than at the 
different hospital groups. The Trauma System, which includes a rapid bypass of the 
major trauma patients to designated hospitals, was possibly responsible for the lower 
proportion of the deaths which were classified as preventable. 
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Watson and Ozanne-Smith (2000) described the injury incidence in Victoria in 1993 -
1994. The data used in the study were obtained from the Victorian health sector and 
the Coronial databases for deaths, hospitalisations and medical treatment. During the 
two years, injuries resulted in more than 1 487 deaths, 67 402 hospitalisations and an 
estimated 397 160 medically-treated, non-hospitalised injured persons in Victoria. In 
total, over 466 000 people were injured or 10.5 persons per year for every 100 
residents. Males sustained two thirds (62%)) of all injuries, yet they represented 
49.59%) of the population. Almost three-quarters of death injuries and over 60%) of 
non-death injuries occurred among males. Injuries occurred more in young people. 
The 1 5 - 2 4 year population, although representing approximately 16%o of the 
population in Victoria, accounted for 22% of all the injuries. Injuries also occurred 
more frequently in children 0-14 years and those in the elderly. However, injuries 
which occurred in children were less severe than those in the elderly. Of all the non-
fatal injuries, 11.7%o were transport-related. 
2.4 Conclusions 
Seventeen papers were identified from a complete and systematic search of the peer 
reviewed literature which presented Australian incidence-based motor vehicle 
collision-related data. The papers were dominated by Victorian papers, with 10 out of 
17. Two papers were from New South Wales, two from Western Australia and three 
from Queensland. Of all these papers three were entirely fatality-based and one was a 
cost analysis on hospital use. Nine out of 17 papers were published within the 1990s. 
Given the considerable size of the burden of motor vehicle related injury in Australia 
this small number of papers (and smaller number sfiU in the last 10 years) reflects an 
unacceptably low interest in the area from the health research community. Gaps exist 
in the literature both in terms of accurate frequency esfimates and in the consistency 
of the indicators used for reporting. 
Nevertheless, the results that are available show a distinct pattern. 
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Over 1993 - 1994 33 145 MVA occurred in Victoria with the incidence rate of 743 
persons per 100 000 populafion. There were 441 fatalifies, 9.88 persons per 100 000 
incidence rate; the number and the incidence of hospitalised injuries were 6 120, 137 
persons per 100 000 populafion; the number of non-hospitalised injuries was 26 584 
with the incidence of 596 persons per 100 000 (Watson and Ozanne-Smith 2000). In 
1992 in Western Australia the number of MVA injuries was 3 149, with the incidence 
rate of 210.5 per 100 000 populafion, the road deaths were 14.2 per 100 000 
population (Harris et al 1992). In 1986 - 1991 the number MVA injuries to the young 
people 1 5 - 2 4 years old in Victoria was 16 389 with the incidence 469 persons per 
100 000 population. 
As the range of studies spanned the 1970s period where a package of road safety 
interventions (including seatbelt legislation) was introduced, descriptions of the 
spectrum of motor vehicle related injuries is informative. Injuries post intervention 
period, which were generally reported as being injuries suffered by wearers of seat 
belts, occurred less frequently and are less severe, less likely to prove fatal and less 
likely to cause a long stay in hospital (Tonge et al 1972; Nelson 1977). Injuries to the 
extremities dominated motor cycle injuries and mostly were injuries to males. The 
percentages of injuries of the extremities compared to head injuries in motor cyclists 
were found to be 77%o and 16.7% (King 1979), 93% and 12%), and 54%) of extremifies 
injuries and 58%) of head injuries contributed to death (Trinca and Dooley 1979). In 
car occupants the proportions of extremities and head injuries were 75.8%o upper 
extremities, 68.2%) lower extremities and 41.4%o head injuries (Nelson 1977). Hill 
(1996) found higher proportions of chest injuries occurred compared to head injuries, 
44%) of chest injuries and 39%o of head injuries. A slight shift in injury representafion 
of females as drivers of motor cars was observed over 1962 - 1973 (Jamieson and 
Kelly 1974). 
A Victorian report stated that road crash injuries presented the majority of major 
trauma. Head injuries were the most severely injured area (52%o), followed by serious 
thoracic injuries (45%)) (Cameron et al 1995). A New South Wales report also 
acknowledged the same however with a slightly different pattern of injuries with chest 
injuries dominating (44%o), followed by head injuries (32%)) (Hill 1996). Head 
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injuries were also reported as one of the most commonly injured areas by Trinca and 
Dooley (1979) and McDermott (1985). 
Studies entirely based on MVC deaths are as follows. In 1989 - 1990, 82 road trauma 
deaths occurred in a health service area in New South Wales with the incidence rate of 
72.7 persons per 100 000 population. The median age of the vicfims was 30 years, 
79%o occurred in people aged under 55 and 76% were males. Alcohol was an 
important factor in the deaths (Papadimitriou 1993). During 1963 - 1968, 908 MVC 
deaths occurred in Brisbane, with the incidence rate of 129.7 persons per 100 000 
populafion. Of the vicfims, 28%o were drivers, 21.7% were passengers and 5.2%o were 
motor cyclists. Males represented 74%) of the total deaths and 40%) of all these deaths 
aged 25 years old or less. The chief finding in this analysis was the decrease in 
occurrence and in importance of head injuries contributing to death. Other injuries 
were becoming more severe and the chances of dying from them have increased 
(Tonge 1972). Nelson (1977) similarly found the decreased presentations of head 
injuries with the increase in presentations of injuries to the extremities. Head injuries 
were however found to be highly associated with fatalities (+2.9%)). The analysis on 
road deaths of Cooper et al (1998) revealed that 37%o of the victims were drivers, 20%) 
were passengers and 8%o were motor cyclists. 73%o of the total deaths were men and 
the mean age was 45 + 24 years. 36%o of the deaths were considered to be preventable 
and potentially preventable deaths. 
The results of the car and motor cycle incidence studies in Australia over 1963 - 1994 
have shown considerable consistency. Ranging from 130 hospitalisations from MVA 
injury per 100 000 people in Brisbane in 1963 (Jamieson 1966) to the same number in 
Victoria in 1993 - 1994 (Watson and Ozanne-Smith 1999). Males dominate the 
stafistics in a ratio of 3:2 with the young being considerably over represented in the 
statistics. The ratio of Motorcycle to Motor Vehicle injury is about 1:2 and the 
spectrum of injuries in the hospitalised injuries are predominantly to the limbs. 
Approximately 15%) of pafients being admitted to hospital died in hospital. 
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3 CHAPTER THREE: METHODOLOGY 
3.1 Introduction 
This chapter describes the methodology used for the study of crash-related injury in 
the Brisbane area during 1998. Particular attention has been given to enhancing the 
rigour of those aspects where previous studies of this type have been flawed. A 
description of the methods used here emphases this study's capacity to obtain truly 
population-based estimates and high quality descriptive data on injury-related health 
variables. 
3.2 Study Objective: 
To describe the frequency and distribution of transport-related, hospitalised injuries in 
adults in Brisbane during 1998 by injury event, time, person, place and by nature and 
extent of injury. 
3.3 Setting 
Brisbane is the capital city of the State of Queensland, the second largest of the six 
Australian States and with the largest habitable area. It occupies the north-eastern 
quarter of the continent and covers approximately 1 727 000 square kilometres of 
mainland coastline. Lying generally between 10 and 29 south of the equator, 
Queensland is in latitudes similar to those of Mexico, Egypt, India, Thailand and 
Hong Kong in the Northern Hemisphere (Australian Bureau of Statistics 1998). The 
Greater Brisbane Region is a coverage of cities and suburbs around Brisbane. The 
Brisbane City is located in the central part, surrounded by Ipswich City to the west, 
Logan City to the south, Redland Shire to the southeast. Pine Rivers Shire and 
Caboolture to the north, Redcliff City to the northeast and Redland Shire to the 
southeast. 
3.4 Study Period 
The period under consideration in this study is 1 January to 31 December 1998. 
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3.5 Study Design 
This is an incidence study involving secondary analysis of information from the 
Queensland Trauma Registry (QTR), Queensland Transport (QT) and Australian 
Transport and Safety Bureau (ATSB). 
3.6 Study Population 
The Greater Brisbane Region was comprised of 1 044 383 people in 1996 while the; 
population of Queensland was 3 456 000 (Australian Bureau of Statistics 1998, 
1999c). In 1998 Brisbane city was ranked the highest for population growth in 
Queensland followed by Caboolture and Redland Shire. During the same year, of the 
capital cities in Australia, Brisbane ranked first in terms of population growth (2.3%o) 
and second in terms of population change (+161 999). The proportion of persons 
aged 65+ in 1996 remained the same as in 1991 (11%)) (Australian Bureau of 
Stafisfics 1999c). 
Population distribution of Greater Brisbane Region 
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Figure 3.1 Population distribution of the Greater Brisbane Region 1996 
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3.7 Data sources 
Data sources for the analysis in this study include 
. Queensland Trauma Registry (QTR) 
Queensland Transport (QT) 
The Australian Bureau of Statisfics (ABS) 
The Australian Transport and Safety Bureau (ATSB) 
3.7.1 The Queensland Trauma Registry 
The Queensland Trauma Registry (QTR) is a system-based registry network which in 
1998 involved 9 registry hospitals covering the catchment area of patients in the 
Greater Brisbane Region. These hospitals include Caboolture, Ipswich, Logan, Mater 
Adult, Prince Charles, Princess Alexandra, Royal Brisbane, Redcliff, and Redland 
Hospitals. The only hospitals in this region which admit patients for injury and are 
not included in this data set are the Mater Private Hospital and the Holy Spirit 
Hospital. The QTR was established in 1997 to collect clinical data and to process 
information from all the patients who are seriously enough injured to require at least 
24 hours in hospital. The objectives of a trauma registry are the following: i) to 
establish readily accessible databases for monitoring and modifying the trauma care 
system and improving patient access and care, ii) to define the nature and extent of 
trauma relevant to preventive countermeasures; iii) to define the factors on which 
patient mortality and morbidity depend; iv) to determine the logisfic and human 
resource requirements for a given community's trauma needs; and v) to estimate 
expenditures. The format of the data ascertainment and coding follows the guidelines 
established by the international and nafional standards and the completeness of the 
QTR collection in 1998 is considered to be sufficient to accurately represent 
hospitalised injury within the populafion at risk in the Greater Brisbane Region. 
To be included in the Queensland Trauma Registry (QTR), patients have to be 
admitted to the Registry hospitals via the emergency department for at least 24 hours 
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for the treatment of inj ury/trauma. The admission time does not include the time 
spent in the emergency department prior to admission. It does include the time in the 
observation ward and the admission time at a hospital to which a patient is transferred 
from a hospital for private or specialist treatment of the acute injury. Trauma patients 
are excluded from the QTR if they remain in the hospital for more than 24 hours for 
reasons other than for the necessary medical treatment of inj ury/trauma for which they 
were admitted (ie delayed discharge beyond 24 hours due to social reasons). 
Subjects registered are admissions which are due to trauma or injury where the injury 
is codeable to an ICD9-CM, N-code category between 800.00 and 995.0 
3.7.2 Queensland Transport 
Queensland Transport (QT) is the official source for Queensland road traffic crash 
statistics. The data from QT is sourced from its annual report which presents an 
overview of road crashes in Queensland for 1998. The information in the report is 
based on data contained in Queensland Road Crash Information System of QT. The 
statistics contained in the report are based on the information gathered by the 
Queensland Police Service at the time of the crash. A traffic crash is included in the 
System if at least one vehicle is towed away or the damage cost is greater than $2 500. 
The representation of deaths and hospitalisation in the Greater Brisbane Region 
(GBR) was not provided in the report. Therefore the death toll and the 
hospitalisations were estimated based on the population ratio of the Greater Brisbane 
Region and Queensland, multiplied by the death toll and hospitalisation numbers in 
Queensland by each road user group. The population of the Greater Brisbane Region 
was 1 044 383 and the populafion of Queensland was 3 456 000, which derived a rafio 
ofO.302. 
The indicafive estimates of death and hospitalisafion in the Greater Brisbane Region 
extrapolate from the State figures by road user group is as follows. 
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Table 3.1 Estimates of death and hospitalisation in the Greater Brisbane Region 
Driver 
Passenger 
Motor Cyclist 
Deaths 
Queensland 
121 
75 
25 
GBR 
37 
23 
8 
Hospitalisafion 
Queensland 
1 963 
1 160 
578 
GBR 
593 
350 
175 
3.7.3 The Australian Bureau of Statistics 
Population distribution of age in the Greater Brisbane Region is available from the 
Australian Bureau of Statistics (ABS) census data. 
3.7.4 The Australian Transport Safety Bureau 
The Australian Transport Safety Bureau operates within the Department of Transport 
and Regional Services. It conducts an ongoing program of national road toll 
statistical collection, analysis and publication. The program enables ATSB to monitor 
current road trends and highlights factors or user groups most at risk. 
3.8 Variables 
From the Queensland Trauma Registry the five main categories of variables from the 
trauma registry to be studied are demographics, occurrence of injury, emergency 
department clinical information and injury outcomes. The demographics variables 
include age and sex. The injury event variables include time of inj ury/admission, 
road user category, place the injury occurred and intent of occurrence. The injury 
variables include nature of injury and body part injured (using AIS codes). 
Emergency department clinical information includes vital signs, Glasgow Coma 
Scale. Injury outcome variables include survival and death (in hospital), length of 
days of hospitalisation, date, fime and place of death, discharge date, transfer date and 
discharge date of other hospital. 
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Deaths data will be obtained from QT in age and sex groups for motor cycle and 
motor car groups separately within the Greater Brisbane Area. Census data will 
provide the number of people in the Greater Brisbane Region by age and sex 
categories. Queensland Transport will provide the number of licence holders in the 
Greater Brisbane Region by age and sex categories and whether motor cycle or motor 
car. The analytic strategy to be applied is descriptive. 
3.9 Data Management 
Extraction 
This study is concerned with only the cases of those aged 15 years and over and those 
of particular road user groups. Those cases that did not belong to this specification 
were not included in the data set to be used for the analysis. To select only the cases 
that fit the requirements and to be subsequently used for the entire analysis, the 
following process was conducted. 
The age was dichotomised using the 'recode' function. The entries were, for the first 
group, less than or equal to 14.99 years old; for the second group, 15 years and over. 
Using the command 'select cases', the second group was selected and the first group 
consequently was discarded from the data file. From 1 344 cases, 73 were removed 
during this procedure. The data was reduced farther to retain only the driver, 
passenger and motor cyclist as there were also other road user groups that existed in 
the data file. The road users were coded under the variable 'external cause'. 
Available codes contained in this variable were the codes 1 to 7, with 
1 = Driver 
2 = Front seat passenger 
3 = Back seat passenger 
4 = Motor cycle rider 
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5 = Motor cycle pillion 
6 = Pedal cyclist 
7 = Pedestrian 
Only the codes 1 - 5 were selected and the rest were discarded from the data file. 
Two hundred and ninety three cases were removed during this procedure. The total 
number of the remaining cases to be used as the baseline data was 978 cases. For 
comparison purposes, it should be noted that these external cause code categories 
equate to the following ICD9-CM categories. 
Table 3.2 Categories of road user by ICD 9 - CM codes 
Type of 'external cause' ICD 9-CM 
Motor vehicle - driver E810-E825/0 
Motor vehicle - passenger or unspecified E810 - E825/1 
occupant 
Motor cycle - driver E810 - E825/2 
Motor cycle - passenger or unspecified 
whether driver or passenger E810 - E825/3 
Cleaning 
During the extraction of the data file for this study, the data cleaning process for the 
QTR had not been finalised. Consequently, there were some errors in the entries of 
the dates (birth, injury occurrence, admission and discharge) that were recorded. 
These errors manifested during the time of data analysis of frequencies of the length 
of days taken to admit to hospital after the injury, the length of stay in the hospital, 
and age. Unusual figures (such as negative numbers for length of stay) that existed in 
the frequency distribution were tracked back to their original date entries. Entries that 
were obviously wrong included entries as the year being (19)89 instead of (19)98. 
Initially, these obviously incorrect entries were corrected. The next step of data 
recfification required a cross-checking of the wrongly entered data with the data 
manager of the QTR. 
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To cross check the dates that potentially could be entered wrongly, new variables 
were established to serve this function. The first variable determined the result of the 
subtraction of the date of admission from the date of injury occurrence. Values that 
appeared to be negative were obviously wrong because they meant that admission 
appeared before the injury had occurred. The results were arranged into ascending 
order so that the unusual days could be easily spotted from the top and the bottom 
ends of the column. At the other end of this column to the negative results were the 
days that appeared to be longer than the usual period (over 2 months). All the unusual 
results were recorded for cross-checking with the data manager. The same was done 
when checking the date of admission and the date of discharge, though in this case the 
suspiciously long time intervals were set at greater than 6 months. The same thing 
applied with the date of births: when the frequency distribution was performed and the 
result of age did not fit reasonable limits, the date of births needed to be revalidated. 
The mis-entries of the dates were identified by the process above and were collected 
to be cross-checked with the QTR data manager. By this stage the data manager had 
had the data in the QTR database cleaned using the original hard-copy of the patient 
registration as a source of validation. 14 dates out of 1 344 had been validated with 
the QTR data manager. 
Manipulation 
The statisfical package Statistical Package for the Social Sciences (SPSS) Version 
10.0 for Windows was used for the enfire data analysis in this study. Analyses were 
conducted on: (1) injury event, (2) injury characterisfics, (3) hospital service 
utilisation and (4) risks estimation. Each analysis was structured to compare the three 
groups of road users: drivers, passengers and motor cyclists. In this way, each of the 
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variables in the database was captured to provide a comparison featuring each of the 
road user categories. 
The main method of analysis in this dissertation is distribution analyses. Further to the 
distribution analysis, the assumptions of the relationships between the road user group 
and each of the variables was established and statistically tested. Chi-squared tests of 
significance were used to test the assumption of an association between variables. 
The processes involved in the analysis of the variables in each of the four parts are as 
follows. 
Injury Event 
The injury event consists of the information on person, time and place. Information 
on person includes the road user group and the number of people that were injured 
under each category, sex and age. Information on time includes the time in which 
injuries occurred in relation to the time the injured people were admitted to the 
hospitals. Place concerns where the injury occurred. 
Age 
The variable age was calculated from the date of birth entries. To obtain age, the date 
of births are subtracted from the date of admission. The command 
"CTIME.DAYS(injdate-dob)/365" was used to extract the age in the years format 
from the dates format. 
Sex 
In the original data set, sex has been coded as 1 for male and 2 for female. The 
number of males and females according to road user group was identified by 
frequency distribution. 
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Road User 
Road users were re-grouped into 3 groups from the available 5 groups. Drivers made 
up one group, the front- and the back-seat car passengers made up another group, and 
the motor cycle riders and pillions made up the last group. 
Injury Characteristics 
A brief numerical code or summary of the nature and severity of a patient's injuries 
has many advantages. It can be used for triage or prioritising patients, assessing the 
workload in a trauma facility, monitoring patient's progress and outcome, as well as 
for service audits which provide a basis for comparison between facilifies (Peden 
1990). 
This section contains the injury measurement of the patients using Abbreviated Injury 
Scale (AIS), Injury Severity Score (ISS), Glasgow Coma Scale (GCS) and the Vital 
Signs: temperature, respiratory rate, blood pressure systolic and pulse rate. Each of 
these will be discussed in turn below. 
Abbreviated Injury Severity Score 
The Abbreviated Injury Scale (AIS) is an anatomical scoring system first introduced 
in 1969. Since this time it has been revised and updated. The lastest version of the 
AIS score is the 1990 revision. The AIS is monitored by a scaling committee of the 
Association for the Advancement of Automative Medicine. Injuries are ranked on a 
scale of 1 to 6, with 1 being minor, 5 severe and 6 an unsurvivable injury (Copes et al, 
1987). The AIS provides a numerical method of ranking and comparing injuries 
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according to severity. It codes the single severest injury to a single body region 
(Peden 1990). 
In the case of patients with multiple injuries, each injury is given a separate AIS score, 
though only the most severe injury received by a patient is considered in this 
dissertation. The body regions that were most severely injured were scored by the 
AIS. These body regions included the (1) head and neck (referred throughout as 
"head"), (2) face, (3) chest, (4) abdomen (5) extremity and (6) skin. Distribution of 
the most severely injured body regions for each of the road user groups was 
conducted. The significance of the most severely injured regions in associafion with 
the road user group was tested with a chi-squared test. 
Injury Severity Score 
The Injury Severity Score (ISS) is a method of combining the AIS severity codes into 
a single score in order to reflect the overall severity of mulfiple injuries sustained by a 
patient. It is a score based on anatomy and pathology. By definition, the ISS is the 
sum of the squares of the highest AIS severity scores from three different body 
regions. If an AIS of 6 is obtained in any body region, the ISS automafically becomes 
75 (maximum score). The strength of the ISS is its simplicity in triaging patients with 
multiple traumas. Its wealmess is that it only takes into account the worst injury in a 
region, but cannot accommodate multiple injuries in one body region (Baker and 
O'Neill 1976). Pafients with multiple injuries are scored by adding together the 
square of the high scores in the three predetermined regions of the body. This is the 
injury severity (ISS). The maximum score is 75 (5^ + 5^  + 5 )^ (Peden 1990). 
Cases with the ISS score up to and including 15 are considered minor cases and where 
ISS is 16 or greater they are considered as major cases (Baker and O'Neill 1976). The 
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proportions of the minor and the major cases in each road user group were presented 
using frequency distributions. 
Glasgow Coma Scale 
The Glasgow Coma Scale (GCS) is the accepted international standard for 
measurement of neurological state. The scale assesses three components: eye 
opening, best verbal response and best motor response. The lower the mark is, the 
more severe the brain injury. For each component, the lowest mark possible is 1, 
while the highest mark possible varies between 4 and 6. Overall, GCS score range 
from 3 to 15. The scores are given as single figure (eg GCS = 15) or as the response 
in each of the three secfions (eg eyes open = 4, best verbal response = 5. best motor 
response == 6). Coma is defined as 1) not opening eyes, 2) not obeying commands and 
3) not uttering understandable words (Ivan and Bruce 1982). 
The frequency distributions of each of the three components of the GCS were 
individually analysed for each of the road user groups. The total GCS scores were 
presented in terms of those who were fully conscious (GCS = 15) and those who 
sustained a head injury (GCS < 15) in each of the road user groups. 
Vital Signs 
Frequency distribution analyses for each of the vital signs—temperature, respiratory 
rate, blood pressure systolic and pulse—was conducted. The analysis is based on the 
split from the normal range for each of the vital signs. The normal range for each of 
the vital sign is identified as follows. 
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Temperature: 35° Celsius and above 
(Royal Australasian College of Surgeons 1992) 
Respiratory Rate: 10 - 29 Breaths per minute 
(Gilpin and Nelson 1991) 
Blood Pressure Systolic: 90 Millimetre of Mercury and above 
(Gilpin and Nelson 1991) 
Pulse: Up to 100 Beats per Minute 
(Royal Australasian College of Surgeons 1992) 
Note that the normal ranges for blood pressure and pulse take into account that these 
rise with anxiety and people presenting in an Emergency Department tend to be rather 
anxious. 
Hospital Service Use 
The analysis for the hospital service utilisation covered the length of stay in the 
hospital of original admission, the length of stay in the transfer institution, the 
intensive care unit (ICU) admission, day of the week and month of admission and 
procedures received. 
Length of Stay 
The length of stay in the original hospital of admission was calculated using the 
discharge date minus the admission date. The command CTIMEDAYS (dcdate -
admdate) in SPSS allowed the conversion from the dates format into the number of 
days format. The length of stay in the transferred institution was measured by 
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subtracting the date of discharge from the transferred institution from the date of 
discharge of the original hospital of admission. The same funcfion was used to obtain 
the number of days stay in total. Frequency distributions were performed for both of 
the results to obtain the hospital service usage in terms of days of hospitalisafion. The 
relationship of the road user group and the length of stay was analysed. 
Day of Admission 
The date of admission determines which day the patients were admitted into the 
hospitals. The command used for the analysis was XDATE.WKDAY(admdate) to 
translate the day/month/year format into the day of the week. The result of the 
analysis was represented with the days 1 to 7. To verify the representations to which 
day of the week, a 1998 calendar was used to compare to the day the number 
represents. Number 1 referred to Sunday and 2 for Monday and so on. The month of 
the admission was extracted from the date of admission using the command 
XDATE.MONTH (admdate). The months 1 to 12 were identified as a result. The 
month 1 was referred to as January and 2 as February and so on. 
ICU attendance 
The Intensive Care Unit (ICU) attendance was analysed using frequency analysis to 
show the intervals of attendance and the number of patients who attended. The 
relationship between the road user group and ICU attendance was analysed. 
The number of people who received procedures was analysed using frequency 
distribution. The association of the road user group and receiving procedures was 
analysed by chi-squared analysis. 
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3.10 Analysis 
Analytic Strategy 
Frequency distributions of stratified data and rates were calculated for sub population 
groups to identify where the burden of injuries lies. Risk factors for motor cycle-
related injury were identified within the limits of the capabilities of the database. 
Determinants of injury outcome were suggested as far as is possible on the basis of 
interpretations made from the descriptive analyses. 
The essential analysis of this study was descriptive with the bulk of the effort 
focussed on providing a descriptive analysis of the frequency and distribution of crash 
related injury in the greater Brisbane region. Distributions were considered in terms 
of characteristics of the injury event, the injury, and hospital service use. Given the 
public health nature of the project and the fact that the total sample of injured pafients 
in the study period were obtained, the bulk of the descriptive analysis was performed 
on the "counf of injured people idenfified. That is the proportions of the sample with 
respect to the descriptive study factor of interest was the important statistic. This 
number represented both the actual burden on the community and the relative burden 
with respect to the distributed population. The analysis however did go one step 
further and make risks and rate estimations on the basis of denominator data obtained 
for the incident cases. Details of the methodology of this is described below. Risks 
were also calculated for those injury event characteristics which were predictors of 
injury severity and these methods are also described. 
3.10.1 Univariate and bivariate analysis 
Univariate extrapolation of the data was performed using frequency distributions and 
the relationships between the variables were examined by means of the chi-squared 
tests of association. 
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3.10.2 Regression Analysis 
Regression analyses were conducted to assess the predictability of other variables for 
death and major/minor cases. Firstly, the variables sex, age group, vital sign and the 
major/minor injury were tested for their impact on death. Five cases of deaths were 
available as the result of the pattern of non-missing data across these variables. Those 
of the missing data were the death cases that the vital signs or the Abbreviated Injury 
Severity Scores were not recorded. Since such a small number of deaths was 
available, the analysis using those variables was not sufficienfiy sensitive. The 
process of selecting only the significant variables and discarding the non-significant 
ones was repeated until only the significant values remained. Major/minor severity 
was another variable in which the effect of other variables to predict this variable was 
tested. Age group and the vital signs were the variables that were tested for their 
predictability of major/minor injury. The same procedure was applied in choosing 
only the significant variables while discarding the non-significant ones in order to 
achieve the predicting variables for major/minor injury. 
3.10.3 Risks and rates 
The determination of the risks of road trauma in the Greater Brisbane region uses the 
road trauma data from the Queensland Trauma Registry as the numerator data and the 
population statistics and the drivers licences figure as the denominator data. The 
population statistics were obtained from the Australian Bureau of Statistics and the 
licence figures were obtained from Queensland Transport. The population statistics 
of age and sex were extracted from the identified "Greater Brisbane Region". The 
Greater Brisbane Region was idenfified from the map of Queensland. Using the 
Stafisfical Subdivisions under the Australian Standard Geographical Classification, six 
Statistical Subdivisions were nominated. The coverage of Greater Brisbane region 
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extends to Brisbane City, Caboolture, Ipswich City, Logan City, Pine Rivers Shire, 
Redcliffe City and Redland Shire. 
Data obtained from this source will be used for the count data in cases of hospitalised 
injury and for the numerators in the calculafion of incidence of hospitalised injury. 
Information on Queensland road death and casualty in 1998 was obtained from 
Queensland Transport's annual road crash report. The death data was used as the 
numerator data for the calculation of fatality rates. Exposure rates used the licence 
data as a denominator data. The census data from the ABS provides data on the 
population demographics. Denominator data regarding the age, sex distribution of 
residents in the Greater Brisbane Region was obtained from the ABS. 
3.11 Ethics 
The ethical issues in this study were those of privacy and confidenfiality. 
The data source, the Queensland Trauma Registry (QTR), has individual identifying 
data which was obtained with permission from Queensland Hospital and University of 
Queensland Ethics Committees for the purposes of researching such questions as that 
examined in this project. At no point did this research require any of the Registry 
participants to be further contacted and thus their privacy was not be compromised 
beyond that resulting from the establishment of the registry. The supervisor of this 
study was the chief investigator of the QTR and ensured the student complied with 
existing ethical requirements. These were: 
• that the raw data at all times remained in a secure site 
• that at no time would the researcher make personal use of any of the information 
they may come across in the course of the research 
• that the reporting of any of the research results would be in a way that ensures the 
identity of the registry participants carmot be discovered 
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4 CHAPTER FOUR: RESULTS 
4.1 Introduction 
The burden of injury in terms of crash-related hospitalisation (from Queensland 
Trauma Registry) and deaths (from the Queensland Trauma Registry and Queensland 
Transport) is described here under the subheadings of injury event, injury 
characteristics, hospital service use and injury outcome. The final sections of this 
chapter present the injury event determinants of injury severity, incidence rates for 
injury calculated on populafion denominators and risks of injury for the different road 
users using numbers of licence holders as denominators for the calculations. 
4.2 Deaths 
There were 95 crash-related deaths in the Greater Brisbane Region in 1998, of which 
68 were recorded by Queensland Transport and 27 of whom died in hospitals under 
the record of the Queensland Trauma Registry. 
4.3 Injury Event 
4.3.1 Person 
Number of injured persons and distribution by road user category 
There were 978 people over the age of 15 admitted for greater than 24 hours to 
hospital in the Brisbane region in 1998 for acute treatment of an injury sustained 
while an occupant or rider in or of a motor car or motor bike. Motor car drivers were 
the largest subgroup of these road trauma pafients (43%), N = 421), followed by motor 
cyclists (35.9%), N = 351) and motor car passengers (21.1%, N = 206) (Figure 4.1). 
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Driver Passenger Motor Cyclist 
Road User Group 
Figure 4.1: Distribution of injured persons by road user group (n=978) 
Distribution of injured persons by age group 
The 15 - 34 year olds made up 60% of the injuries (36.0%) 15-24 and 24.3%o 25 - 34 
years old) (Figure 4.2). Numbers of cases fell between the age categories 35 - 64 with 
a second peak evident in the category aged greater than 64. (Note this latter peak may 
be an artefact due to the collapsing of all ages above 65 into one category). While 
clearly most of the motorcycle rider injuries were in young people, due to the fact that 
few people over 65 ride motor cycles, what is particularly interesting in the age 
distribution of injuries represented in figure 4.2 is that the age trends are largely 
independent of whether the person is a car driver or simply a passenger. Indeed in the 
15 to 24 year age group almost as many injured persons were passengers as drivers. 
Analysis of the association between age of injured person and the road user group 
shows a strong stafistical significance (p = 0.000, j^= 113.56, df = 10) which may be 
largely due to the confounding effect of age and motorcycle use rather than being a 
real interaction between age, road user group and injury. 
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Figure 4.2: Distribution of injured persons by age and road user group 
Distribution of injured persons by sex 
Males appeared to have a higher proportion of injury in road crashes (70.0%). Almost 
two-thirds of the drivers (64.0%)) and almost half of the passengers (43.7%o) were 
males. Overwhelmingly, the motor cyclists were males (92.6%)). There was a clear-
cut association between the road user group and sex (p = 0.000, % = 160.34, df = 2) 
(Figure 4.3). 
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Figure 4.3: Distribution of injured persons by sex and road user group 
4.3.2 Time 
The majority of patients were admitted into the hospitals on the same day (82.9%) as 
their injury occurred. The injuries tended to occur more frequently during the 
weekend (20%o Sunday and 18%) Saturday). The admission to the hospitals also 
occurred more over the weekends (19.4%o Sunday and 17.5%) Saturday). Injury 
tended to occur the least on Wednesdays (10.0%)), similarly patient admissions were 
the least on Wednesdays (10.7%)). Road user group shows a significant relationship 
to the day of injuries (p = 0.007, % = 27.24, df = 12, for admission day; p = 0.001, x 
= 34.34, df = 12 for day of injury). Road injuries for 1998 varied from 7.2% in 
February to 10.5%) in July, though the variation in the frequency of injuries with 
month to road user group was not statistically significant (p = 0.553 for injury month 
and p = 0.480 for admission month). 
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4.3.3 Place 
Injuries mostly (89.8%)) occurred on public roads (street or highway). The rest of the 
occurrence were unlcnown/unrecorded (3.4%), occurred at organised sport facilities 
(2.9%), or occurred at different other places (eg railway, public administrative area, 
bush) (1.3%). 
4.4 Injury Characteristics 
4.4.1 Distribution of injuries 
The type of injuries was mostly blunt rather than penetrating injuries (97.4%). As 
described in the methodology section, injuries were recorded in the QTR database 
separately for each body region (being head, face, chest, abdomen, extremities and 
skin). Where two or more injuries were sustained by the patient in the same body 
region, the most severe injury for each of the region was recorded and analysed. The 
distribufion of injuries by body part in Table 4.1 shows the distribution of injuries by 
body region differed between road user groups (p = 0.000, y^ = 88.60, df = 10). 
Table 4.1: Distribution of injuries by body region and road user group 
Body 
Region 
Drivers 
Cases 
Passengers 
o/ /o Cases /o 
Motor Cyclists 
Cases Vo 
Extremities 
Head 
Chest 
Face 
Abdomen 
Skin 
286 
21S 
l i » 
US 
HI 
95 
27.0 
20.3 
17.8 
15.5 
10.5 
8.9 
131 
122 
98 
73 
74 
41 
24.3 
22.6 
18.3 
13.5 
13.7 
7.6 
310 
148 
93 
54 
57 
68 
42.5 
20.3 
12.7 
7.4 
7.8 
9.3 
Total 1061 100 539 100 730 100 
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Consistently, road user groups more frequently sustained injuries to extremities: 
27.0%) of drivers, 243% of passengers and 42.5% of the motor cyclists. Following 
injuries to the limbs, a pattern also exists across the road user groups with head, 
followed by chest injuries more frequently sustained. Head injuries were sustained by 
20.3% of drivers, 22.6%) of passengers and 20.3%o of motor cyclists. Chest injuries 
occurred to 17.8% of drivers, 18.3% of passengers and 12.7%) of motor cyclists. Face 
and abdominal injuries were found less frequently and injuries to the skin occurred the 
least across the road user group. 
4.4.2 Injury Severity Score (ISS) 
As noted in the methodology, cases with an ISS <16 were denoted as minor injury 
with the remainder being considered major. The patients with minor injuries (ISS up 
to and including 15) made up three-quarters of all the patients (74.8%)) (Figure 4.4). 
Major injuries appeared the most to passengers (34.5%), then to drivers (26.7%) and 
motor cyclists (18.0%)). The relationship between the road user group and the Injury 
Severity Score was highly significant (p = 0.000, % = 19.58, df = 2). 
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Figure 4.4: Distribution of injury by severity and road user group 
Glasgow Coma Scale 
In the data set used in Table 4.2 there was a large proportion of the scores with 
missing data for GCS. This is due to the usual practice in the Emergency Department 
where they assess for GCS only where the patient has a head injury. For the purpose 
of this analysis the missing data has been recorded as 15. It would be reasonable to 
assume all the values were 15, had they been missing (Associate Professor Roderick 
McClure, personal communication). There was a significant association between 
severity of head injury, as indicated by GCS < 15, and road user group (p = 0.024, j ^ 
= 7.48, df = 2). A larger proportion of passengers (13.1%)) sustained serious head 
injuries compared to motor cyclists (6.3%) and drivers (9.5%)). Less number of motor 
cyclists had serious head injuries compared to car occupants. 
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Table 4.2: Distribution of head injury by GCS by road user group 
Road Users: GCS < 15 GCS = 15 Total 
Number % Number 0 / /o 
Driver 
Passenger 
Motor Cyclist 
Total 
40 
27 
22 
89 
9.5 
13.1 
6.3 
9.1 
381 
179 
329 
889 
90.5 
86.9 
93.7 
90.9 
421 
206 
351 
978 
4.4.3 Vital Signs 
Temperature 
The majority of injured people in the study have temperatures within the normal 
range. Ninety-eight percent of the drivers, 100%) of the passengers and 100 % of the 
motor cyclists had temperatures greater than or equal to 35 degrees. 
Blood pressure 
The majority of injured people in the study have systolic blood pressures in the 
normal range. Ninety-eight percent of the drivers, 98% of the passengers and 99 % of 
the motor cyclists had systolic blood pressures greater than 90 millimetre of mercury 
(mm Hg). 
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Respiratory Rate 
Approximately 85%o of the injured sample had a normal respiratory rate (10 - 29 
breaths per minute) - being motor cyclists (87.4%)), drivers (86.3%o) and passengers 
(84.0%) (Figure 4.5). The relationship between road user group and respiratory rate 
was not significant (p = 0.556). Regression analysis shows that there were 2.86 times 
the likelihood to being Major patients when the respiratory rate is greater than 29 
breaths per minute compared with the respiratory rate of 10 - 29 breaths per minute (p 
= 0.000, wald = 15.04, CI = 1.68, 4.87). 
400 
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Figure 4.5: Distribution of Respiratory Rate by road user group 
Motor vehicle-related injury in Brisbane 62 Sithara Chuchotesakni^  
Pulse Rate 
Almost a quarter of the patients had an abnormal pulse rate (100 beats per minute and 
over) (Figure 4.6). Motor cyclists had a slightly lower proportion of an abnormal 
pulse rate (17.7%)), followed by drivers (23.7%)) and passengers (27.1%)). A 
significant relationship exists between road user group and pulse rate (p = 0.032, y^ = 
6.875, df = 2). There were 2.53 times the likelihood of being Major patients when the 
pulse rate was greater than 100 beats per minute compared with the pulse rate of 100 
beats per minute or less (p = 0.000, wald = 22.213, CI = 1.72, 3.72). 
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Figure 4.6: Distribution of Pulse Rate by road user group 
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Hospital Service Use 
4.4.4 Length of Hospital Stay 
One third of the patients were discharged within 5 days after admission (Figure 4.7). 
The median length of stay was 5 days, the range was 1 to 261 days and the average 
stay was 13.4 days. In total, the three road user groups of the patients took up 12 722 
bed-days of the original hospitals of admission. Drivers took up most of the hospital 
beds (5 435 bed-days), followed by motor cyclists (4 643 bed-days) and passengers (2 
644 bed-days). Road user groups and the length of stay were not significantly related 
(p = 0.60). Result from the ANOVA also revealed that there is not a significant 
difference between the road user groups (p = 0.30). 
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Figure 4.7: Length of Stay in Hospital 
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4.4.5 Transfers 
The majority of the pafients (86.4%)) remained in the hospital of their first admission 
until being discharged. A proportion of the patients was transferred to receive a 
further treatment at another care institution (N = 87). The treatment received at the 
transfer institution was rehabilitation (9.7%), definifive care (3.9%) and 
convalescence (1.9%)). There were 47 drivers who were transferred and 20 each for 
motor cyclists and passengers. The median length of stay in the transfer institutions 
was 14 days and the mean 30 days. Drivers spent 1 410 bed days in the transfer 
institutions, while motor cyclists and passengers each spent a total of 600 days. The 
relationship between the road user group and the transfer institution was not 
significant (p = 0.14). The transferred patients were discharged from their transfer 
institutions within the range of one day to 269 days. The mean of the days stay in the 
transfer institution was 102 days, the median was 35 days and the mode was 2 days. 
Road user group and the time of stay in the transfer institution were not significantly 
related (p =0.43). 
4.4.6 Intensive Care Unit (ICU) 
The length of admission into the intensive care unit (ICU) ranged from 1 to 45 days. 
Of these pafients (N = 219), more than half of them stayed for 1 to 3 days (58%), a 
quarter stayed for 4 to 14 days (28.3%) and the remainder (13.7%) stayed for 15 - 45 
days. The proportion of those who attended the ICU was 53%o drivers, 25% 
passengers and 22%) motor cyclists. The relationship between road user group and 
admission to ICU was not significant (p = 0.667). 
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4.4.7 Procedures 
The majority of the pafients had received procedures during their hospital admission 
(62.8%o, N = 602). Among the tliree road user groups, procedures were performed 
more frequenfiy to motor cyclists (44.5%o), than to drivers (37.4%o) or passengers 
(18.1%o). The road user group and procedure has a highly significant relationship (p 
= 0.000, x^ = 52.619, d f - 2 ) . 
4.5 Injury Outcomes 
Of the 978 persons admitted to hospital for greater than 24 hours for treatment of a 
crash-related injury, 27 died while in hospital. Fourteen of these were drivers, 8 were 
passengers and 5 were motor cyclists. The relationship between death and road user 
group was not significant (p = .146). The places of death were in the Intensive Care 
Unit (13 cases), in the Emergency Department (8 cases), in the ward (4 cases) and in 
the theatre (3 cases). Those who were over 65 years old were 13.9 times more likely 
to die compared to those 15 -24 years old (26 deaths). Those with the injury severity 
score of 16 or greater were 23.5 times more Hkely to result in death compared with 
those with injury severity score of 15 or less (Table 4.3). 
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Table 4.3 Logistic Regression of Age and Injury Severity against Death 
Variables 
Age Groups 
1 5 - 2 4 
2 5 - 3 4 
3 5 - 4 4 
4 5 - 5 4 
5 5 - 6 4 
65+ 
Major/Minor Cases 
Odds Ratio 
1.00 
1.61 
1.13 
1.38 
3.63 
13.89 
23.46 
Confidence Interval 
[0.45, 5.76] 
[0.21, 6.07] 
[0.26, 7.44] 
[0.64, 20.65] 
[4.21,45.91] 
[7.65, 71.92] 
4.6 Incidence estimates for crash-related injury in Brisbane and estimated 
risks associated with different road use categories 
4.6.1 Incidence of injury by sex and road user category 
For the population overall in the Greater Brisbane Region, males across all age groups 
(except 60 - 69 group) had substantially higher risks of road injury compared to 
females (Table 4.4). Males 1 5 - 3 9 years old appeared to have much higher risks than 
those over 40 year old of the same sex. The risks among females did not vary as 
dramatically as males. Females 3 0 - 4 9 seemed to have the lowest risk. 
Table 4.4: Risks of injury as drivers, passengers or motor cyclists in the Greater 
Brisbane Region population (persons per 100 000 population) 
Age Male Female Total 
45 86 
60 120 
57 110 
31 73 
32 56 
1 5 - 1 9 
2 0 - 2 4 
2 5 - 2 9 
3 0 - 3 9 
4 0 - 4 9 
127 
180 
164 
116 
80 
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5 0 - 5 9 
6 0 - 6 9 
70 + 
61 
48 
91 
42 
55 
52 
52 
51 
67 
4.6.2 Risks of serious injury by road user group estimated on the basis of 
vehicle licence owners 
For the Brisbane populafion, male drivers appeared to have higher risks than female 
drivers in all age groups up to 59 years of age (Table 4.5). The risks were 
substanfially higher for the elderly over 70 years of age, for both males and females. 
For 15 - 24 year old motor cyclists, females had higher risks than males in the same 
age group. The figures of risks for motor cyclists were based on smaller number of 
licences and injuries. The numbers of licences were 21 for females and 273 for males 
in the 15 - 19 years group and 3 injured females existed in the 50 - 59 group. 
4.7.3 Relative risks estimated on the incidence of injury 
Table 4.5: Risks of Injury of Drivers and Motor Cyclists according to the Licence 
Holdings. (Rate: person per 100 000 licences) 
Age 
15-19 
20-24 
25-29 
30-39 
40-49 
50-59 
60-69 
70 + 
Drivers 
Males 
129 
77 
48 
43 
40 
31 
27 
95 
Females 
84 
28 
33 
11 
25 
28 
32 
106 
Total 
108 
53 
41 
32 
33 
30 
29 
99 
Motor 
Males 
8791 
1895 
721 
262 
117 
93 
55 
25 
Cyclists 
Females 
9523 
2602 
666 
103 
25 
174 
Nil 
Nil 
Total 
8843 
1960 
716 
245 
102 
100 
52 
24 
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The 1 5 - 1 9 group had the highest relative risks compared to the rest of the age groups 
(Table 4.6). The relative risks for females were slightly higher than males for the 15 -
24 year olds. Males 25 - 49 years of age had higher risks than females in that age 
group. Relative risks tended to decline with age for both males and females. The 
relative risks for females appear to increase at 50 - 59 age group. Unavailability of 
data however, made it impossible to observe whether or not the risks continue to rise 
for older females. 
Table 4.6: Relative Risks for Motor Cyclists compared with Drivers for Injury 
Age Group 
15-19 
20-24 
25-29 
30-39 
40-49 
50-59 
60-69 
70 + 
Males 
Relative Risk 
68.31 
24.58 
14.92 
6.08 
2.92 
2.96 
2.04 
0.26 
CI 
[38.30,121.82] 
[15.96, 37.85] 
[9.33, 23.85] 
[4.13, 8.95] 
[1.83, 4.67] 
[1.56, 5.60] 
[0.75, 5.51] 
[0.04,1.93] 
Females 
Relative 
Risk 
74.00 
33.75 
13.77 
2.40 
0.62 
5.58 
Nil 
Nil 
CI 
[17.40,314.70] 
[14.99, 75.99] 
[5.29, 35.86] 
[0.74, 7.73] 
[0.09, 4.54] 
[1.68,18.60] 
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5 CHAPTER FIVE: DISCUSSION 
5.1 Introduction 
Traffic injury is a major problem worldwide. The study described in this dissertafion 
makes a substantial contribution to what we know about the nature and extent of the 
problem in Brisbane. 
Perhaps the most important finding of the study is the relative contribution of motor 
cycles to the total motor vehicle injury problem. Within the Greater Brisbane region 
during 1998 almost as many motor cycle riders were killed (n=5) and hospitalised 
(n=351) as car drivers (n==14 and n=421). Within the age groups 15-24 and 25-34 
there were in fact more injuries to motor cyclists than to drivers of motor cars. Given 
the dramatic difference in exposure to motor cycles and cars these similar numbers are 
striking and equate to approximately a 70-fold increased risk of death or 
hospitalisation from motor cycle riding over car driving. The vast majority of the 
motorcycle-related injuries were to males, which reflect the predominance of this 
group in the riders of motorcycles. In both total count of injuries (the public health 
measure) and in relative risk (the epidemiological measure of causation) young males 
on motor cycles is the group of primary importance for any campaign to reduce the 
burden of hospitalised motor vehicle-related injury. Interestingly, with respect to non-
motor vehicle road users, the age distribution of passenger injuries was similar to 
driver injuries suggesting that car occupants in motor car crashes tended to be of the 
same age as drivers. Further, it is likely that the over-representation of females in the 
passenger injuries is due to their being more commonly passengers than their male 
counterparts. 
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The second important contribution this thesis has made to new knowledge in the field 
of motor vehicle-related injury is the accurate estimate this study provides of the 
incidence of hospitalised motor vehicle related injury in a circumscribed community. 
The study has identified the incidence of motor car injuries as 60.04 persons per 100 
000 population and motor bike as 33.61 persons per 100 000 population. This equates 
with figures of 299.03 persons per 100 000 populafion and 55.34 persons per 100 000 
population from Queensland Transport (QT). Reasons for the differences between the 
esfimates of this study and those of QT probably lie in the different methodology used 
to identify numbers of hospitalisations. Queensland Transport's data relies on police 
reports whereas the study estimates are based on actual hospital records. Many 
patients sent to hospital for admission by ambulance and recorded on the police report 
as admitted, may in fact not stay in hospital for more than 24 hours. Thus the number 
of cases identified in this study as being hospitalised more accurately represents the 
number of those patients with a severity of injury that does require inpatient 
treatment. Hence the incidence figure expressed here for the study represent an 
important measure of the public health burden of injury. 
The third major contribution of this thesis to the literature is the actual detail reported 
here with respect to the spectrum on injury sustained by the injured persons. All road 
user groups sustained their injuries most frequently to their extremities (27.0%) of 
drivers' injuries, 24.3%o of passengers' and 42.5%) of the motor cyclists') followed by 
head injuries (20.3%), 22.6%o, and 20.3%) respectively). Chest injuries occurred to 
17.8%o of drivers, 18.3%) of passengers and 12.7% of motor cyclists. Face and 
abdominal injuries were found less frequently and injuries to the skin occurred least 
across the road user group. 
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The literature identifies head injury as crucial to survival, although some variation 
exists with respect to the relative importance between head injuries and injuries to the 
chest and abdomen. Trinca and Dooley (1979) found that 58% of the motor cyclist 
deaths (N == 100) involved head injuries. The analysis from McDermott and Klug 
(1985) showed that 0.8% out of 1.4% fatal cases died from head injury alone, with the 
remaining 0.5%) dying from muhiple injuries including head injury. Hossack (1972) 
found that head and chest injuries cause 65%) of the deaths of drivers and passengers, 
27% of these deaths were enfirely the result of chest injuries and 23% of head injuries. 
Tonge et al. (1972) found that head injuries were present in 81.2% of all deaths. 
An examination of the results in this study shows that the greatest proportion of 
serious head injuries were sustained by passengers. It was also found that this 
passenger group had a statistically higher average severity score than any of the other 
road user categories. On the other hand, a greater proportion of motor cyclists 
sustained head injuries than were sustained by drivers but a greater proportion of 
drivers were categorised as having an Injury Severity Score in the serious category. 
In this study a considerably higher proportion of the motor cyclists had extremity 
injuries than either of the other road user groups. There is some evidence here to 
support the possibility that the helmet wearing of the cyclist protects the face and 
head, leaving a greater number of injuries in the extremities than in the more protected 
car crash victim. Given the multiple procedures required to repair extremity injury, it 
is perhaps not surprising that despite the fact that a higher number of passengers 
received severe injuries and head injuries, a larger proportion of motor cyclists had 
procedures performed upon them and the relationship was also statistically significant. 
Data from this study is supported by the literature. Trinca and Dooley (1979) found 
that 73%o of the motor cyclists sustained injuries to the lower extremifies. 
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Compared to the Victorian study by King (1979), where the average days of 
admission for motor cyclists in 1975 was 20 days and in 1976 was 12.5 days, the 
average duration of admission of the patients in Brisbane in 1998 was 13.4 days. The 
longest length of stay was 150 days in 1975 and 114 days in 1976. In 1998, patients 
stayed as long as 261 days. 
Of the 978 persons admitted to hospital for greater than 24 hours for treatment of a 
crash-related injury, 27 died while in hospital. Fourteen of these were drivers, 8 were 
passengers and 5 were motor cyclists. The numbers here were few and analysis of 
predictors of death is fragile. However, it seems to be clear from the analysis that 
older persons have considerably increased risk of dying (OR =13.9 for people over 
65 compare to those 15 to 24) even when controlling for injury severity. Injury 
severity itself was clearly the biggest predictor of death (OR = 23.46 for ISS >15 
compared to ISS < 15) 
5.2 Limitations 
There are a number of considerations which must be taken into account when 
interpreting the findings reported in this thesis. These limitations largely stem from 
the fact that the study is based on a secondary analysis of data collected for other 
purposes (ie not specifically collected to address the specific study hypothesis). 
Data fi-om the Queensland Trauma Registry (QTR) captures information about 
patients admitted to hospital. Patients who die prior to admission, ie those 
constituting the most severe injuries, are not recorded on the database. Thus the 
incidence of hospitalised injury reported here based on the QTR data cannot be 
considered the incidence of all life threatening injuries, just the incidence of surviving 
severe injuries. Where deaths did occur while the patient was in hospital they were 
used in analysis to identify factors which predicted survival once a patient was 
admitted to hospital. There was limited analysis of this kind due to the fact that these 
deaths were few in number. 
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In order to make same comparison in size between hospitalisations and deaths 
following injury it was necessary to include all deaths, both pre hospital and following 
hospitalisation. Thus to supplement the QTR data, figures were obtained from 
Queensland transport of all deaths from motor vehicle injury during the study period. 
While this is a useful addition to the picture, the level of detail on these deaths was 
not the same as reported on the hospitalised cases and hence needed to be analysed in 
parallel but not in conjunction with the Hospitalised data. For example, the 
distribution or spectrum of body parts injured in the survivors may reflect not the 
distribufion of injuries resulting from road crashes but simply the distribufion most 
likely to predispose to survival given a crash has occurred. The second flaw in the 
death data is that it was a state based estimate per 100 from which a pro rata estimate 
was calculated for the population number within the Brisbane study area of interest. 
This technique assumes equal distribution of risk across the state, which obviously 
carmot be expected. Thus the death rate presented in only indicative of the actual 
number of deaths rather than the actual number itself 
For the incidence of injury presented in the thesis to be accurate it requires that the 
ascertainment of cases from the hospitals by the QTR is a complete catch of all 
injuries within the population area and it also requires that the population area which 
serves the hospitals (ie catchment area) is properly identified. The methods used by 
the QTR are systematic and thorough and it is reasonable to assume that all injuries 
coming through the emergency department doors are recorded. Less confidence can 
be placed on the numbers used for the catchment population. It is possible that people 
in the broader areas of the greater Brisbane region go to hospitals outside the area for 
treatment, and possible for people injured outside the area to come into Brisbane for 
treatment. It is also possible that visitors to the Brisbane area were injured while in 
Brisbane and were treated here and returned home afterwards. These people, not 
being resident of the area would appear in the numerator but not denominator for the 
calculations. These patterns are hard to quantify and no adjustment was made in the 
analyfic process to accommodate these movements. These patterns would probably 
have been enough to affect the estimate although probably not sufficiently to make a 
meaningful difference in its magnitude 
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The data analysed in this study was with respect to only one year - transport related 
hospitalised injuries and deaths in Brisbane. Conclusions based on this data may not 
hold for previous or subsequent years. 
5.3 Public Health Benefits 
This study has shown that road crashes pose a considerable burden on the society in 
terms of personal loss of well being. Societal response to this burden can come from 
a variety of sources. Road and car engineering, transport and police authorities have 
traditionally focused on enhancing road safety by improving the engineering of the 
roads or the vehicles, by legislative change to address risky road use behaviour and by 
education and training. 
The public health approach to injury control acknowledges opportunities for 
intervening to prevent harm at any point in the injury continuum. Public health 
interventions are aimed at preventing the crash, preventing injury in a crash, 
preventing aggravation of injury after the crash and preventing long-term 
complications that may arise from the injury (Trinca 1992). An important public 
health benefit of this thesis is the information it provides, in accordance with the 
public health approach, to facilitate improved acute care of the injured patient. 
Enhanced information about the incidence and the nature and extent of injuries which 
result from motor vehicle crashes will help in the planning and provision of 
emergency medical services. This data may lead to improved crash scene 
management, improved immediate patient care, improved triage, improved medical 
retrieval practice and improved definitive care which could dramatically improve the 
health of individuals who have been injured. 
In these means, a system that allows monitoring of the undertakings in patient care in 
all the procedures in a systematic way would assist a quality assessment or a quality 
audit. Improved patient information, such as that included in the QTR, is vital for 
ensuring the population focussed trauma system is monitored, audited and improved. 
QTR data and the analysis of this data is the manner of this thesis ensures that injury 
information is fed back to prevention practitioners to prevent the crash in the first 
place. While treating patients more effectively is advantageous, the opportunity for 
greater benefit to the community is from preventing the injury in the first place. 
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As traffic injury causes a substantial burden and potentially poses a threat to health for 
people of different age groups, to the young, but as well as the older people. The 
trend grows toward the aging of the world population and driving is still maintained in 
the elderly population (Stacey and Kendig 1997). Data such as that analysed in this 
thesis identified the nature and extent of the problem, and suggests possible causes 
(risk factors) for the high number of current injuries. 
5.4 Implications of findings for Thailand 
It was of interest of the author who was from Thailand, where motor vehicle-related 
injury is a major public health problem, to extrapolate the knowledge gained from the 
Australian context to Thailand. 
Once risk factors are being identified, interventions for the prevention of injury can be 
developed. These interventions need to be developed on the basis of specific initial 
data collection because, though they are successful in one country or various 
countries, a similar type of intervention may not be successful in another. One major 
factor to be considered is the differences in behaviour, pattern of usage, infrastructure 
availability and type of each country, community or area. For example. Lock et al 
(1996) conducted a qualitative study about the behaviour of Thai young men in their 
motor cycle use in association with driving while intoxicated with alcohol in Khon 
Kaen, the largest city of the north-eastern region of Thailand. The sample group were 
university students. The results showed that 14%) of the respondents thought that 
drinking heavily made no difference to the risk of a motor cycle crash but 41% 
thought it only slightly increased the risk while 45%) thought it greatly increased the 
risk. There was general agreement that one could actually ride safely after drinking 
the amount defined as heavy by taking extra care (84%o), going slowly (82%) or 
knowing the way well (70%)). Percepfion of risks for one group of people to another 
may be different or similar so perhaps promotional messages also need to use varied 
approaches. 
Motor vehicle-related injury in Brisbane 76 Sithara Chuchotesakulwong 
There were 1.9 million cars and 12.5 motor cycles registered in Thailand in 1998. 
Motor cycles are used as taxis to transport people across the short destinations such as 
from the road entrance into the street or as a faster transportation taking people to 
their longer destinafions. In the city, motor cycles are also used for business purposes 
such as transferring documents eg air tickets, official papers to delivering fast foods 
eg pizzas. In the cities or towns of each of the 76 provinces in Thailand, there is 
established transport infrastructure eg roads and street lights. Main motorways that 
connect one province to another are available throughout the country as a route within 
each of the 4 regions. High speed trucks that carry goods from one province to 
another, particularly to and from Bangkok to the rest of the country, are one of the 
road patrons. The others are coaches, mini-vans and other transport vehicles. A 
special lane for motor cyclists on these roads where vehicles travel in high speed is 
not available. In some areas, a speed limit is imposed, however the speed limit being 
practiced by motorists or not is another issue. According to the geography of each 
area, where there are mountainous areas, motor cyclists travel along with other 
motorists. In many of the rural areas where concrete roads are not established, motor 
cycles are a convenient transport that enables people to transfer from one place to 
another within a short period of time. At night time street lights are not necessarily 
available in these roads. When crashes occur, the available emergency services in 
each community have to tailor providing services according to the circumstances of 
the environment in that region. 
Based on the collected data from the QTR, the description of the nature and extent of 
injuries makes preventive countermeasures possible. While extrapolation to the Thai 
situation needs to be made with caution, the information learned from the Brisbane 
study may inform public health interventions in other areas. In particular, the patient 
mortality and morbidity information in the context of road user groups contributes to 
the knowledge about the health burden of injury. 
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5.4 Recommendations 
As the benefits of the analysis of incidence-based report, nature and extent of traffic 
injury was previously discussed, it is recommended that more consistently incidence-
based report of traffic trauma is produced using more accurate hospital data. In this 
context it is also recommended that the QTR continually review the data collection 
methodologies and types of data to be included. Morris et al (1990) stated that 
conceptually, the outcome after motor-vehicle collision-related injury is related to 4 
variables: injury severity, host factors, the quality of care and the fime to definitive 
treatment. Data collection on the subjects of these variables would enhance the 
determination of outcomes because differences in the patterns may exist with different 
outcomes despite similar Injury Severity Scores. Currenfiy the variables on the host 
factors, eg alcohol use and co-morbidities are not available. 
It is further recommended that the information from the QTR is better used for 
research purposes to identify biomedical causes of adverse injury outcomes, but also 
to evaluate medical care in the Queensland Trauma System in order to improve the 
care provided. A methodical examination of the issues arising from existing cases 
may lead to identification of predictors of outcomes such as co-morbidities and age-
related physiology. Service provision issues that need improving could also be 
identified in this way. 
It is recommended that Queensland Transport begin an immediately increased 
emphasis on the prevention of motor bike-related injury. The promotional message to 
promote safe driving needs to be considered. Unsafe factors to driving may be 
generally known, however drivers may not perceive a personal risk that a crash could 
easily happen to them. Promotional messages need to be imparted by peer group role 
models and a variety of messages and media to target youth groups may need to be 
considered. Intervention may also include empowering the at risk groups with 
alternative transport choices (in conjunction with Queensland Transport) and to 
empower the 'passenger group' to refuse transportation from at risk driver/rider. 
Planning for promotional messages however so, are in a great extent information-
based and the QTR may need to be extended to collect specific data from road crash 
injury patients to assist further planning and intervention. 
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APPENDIX 1: 
QUEENSLAND TRAUMA REGISTRY PATIENT INFORMATION 
COLLECTION FORM (1998) 
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QUEENSLAND TRAUMA REGISTRY 
DEMOGRAPHICS 
URN: 
DOB: / 
SURNAME: 
GIVEN NAMES: 
ADDRESS: 
SEX: I.Male 2. Female 
INJURY 
External Cause 
Type (Dominant wound): 
POSTCODE: 
D D 
D 
Date of Injury: 
Place: 
Intent: 
/ / 
D D 
D 
INJURY OUTCOME 
Outcome: D 
If patient Survived - Complete This Section 
Discharge Date: 
Transferred out: D 
Transfer Details 
Public/Private Hospital: 
Hospital Name: 
Telephone No.: 
D 
Total Days ICU: 
EMERGENCY DEPT ADMISSION 
ED No: 
Admission Details 
Arrival Date: / / 
Arrival Time: : 
Vital Signs (1^' Measure) 
Temp: . 
Pulse: 
Resp rate: 
BP: / 
Hospital: 
Bypass ED: 
Means of Referral: 
Disposition: 
GCS 
Eye (1-4): 
Verbal (1-5): 
Motor (1-6): 
OR GCS Total: 
D 
D 
D 
D D 
If patient Died -Complete This Section 
Date of Death: / / 
Time of Death: : 
Place of Death: 
Transfer Outcome 
Survived/Died: 
Date : Discharge/Died 
D 
D 
Head / Neck 
Face 
Chest 
Abdomen 
Extremities 
External 
D 
OPERATIONS 
Yes / No 
DIAGNOSIS 
„ . D . , . Highest 
Body Region Injury AIS Code AIS AIS^ 
ISS DD 
Data Collection by: 
Date: 
Data Entry by: 
Date: 
